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This plane is a radical amalgam of aerodynamic 
features—and the first production canard. 
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Electromagnetic 


_ pollution—are they 


zapping you? 


Is microwave radiation harmless or a sinister 
poison? We present both sides of the issue. 


Solar home 


for a sunless climate | 


Passive solar, a fireplace heat exchanger, and | 


an electric furnace fight off winter in Idaho. 
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Keeping your 
car heater hot 


With these airflow diagrams and savvy trouble- 
shooting tips, you won't be left in the cold. 
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Readers Talk Back 


Address letters for this column to: Readers Talk Back, POPULAR SCIENCE, 
380 Madison Ave., New York, N.Y. 10017. Because of the large 
volume of mail, we are unable to acknowledge unpublished letters. 


| Dueling sports cars 


Your test of the new Corvette, Porsche 944, 
Toyota Supra, and Datsun 280ZX turbo 
(“Duel of the Sports Cars," Sept.] showed 


the Corvette lagging behind the Porsche | 


in handling and maneuverability. Why is 
it that Car and Driver "recorded the high- 
est skid-pad acceleration—0.90 G— ever ob- 
served with a conventional automobile by 
this staff" with the Corvette? It also said 


that the Corvette outhandled the most ad- | 


vanced Porsche, the 928. 
As for your complaint about the ride 


| comfort of the Corvette, even discussing the 
ride in a test report on sports cars is ludi- 


crous. It is the height of stupidity to ex- 
pect a car that's tuned for handling to ride 
like a Cadillac. 

Curtis M. Christopherson, Fillmore, Utah 


If I were from Spud Knuckle, Iowa, where 
the only Porsches they see travel through 
at over 100 mph during a Cannonball race, 
I might think your comparison of the Cor- 
vette and Porsche 944 was a fair test. In 
actuality, Porsche makes a sports car that 


| is much more equal to the Corvette, the 


Porsche 9285. Of course, it costs twice as 
much as the Corvette, but that is the price 
of quality. 

Michael D. Gutter, Newburgh, N.Y. 


It was an eye-opener to see that Dunne 
and Keebler picked cars that cost $6,582 
and $8,674 more than the Toyota Celica 
Supra, even though the Toyota had an 


| equal or better "nutshell" report and higher 


serviceability ratings. Maybe POPULAR 
SCIENCE is paying these guys too much. 
dack Vann, Hilliard, Fla. 


"Chevrolet believes that a sports car should 
be as fast as it looks," says your test report. 
Apparently, looks aren't everything. In the 
same issue [ "What's New," Sept.], you note 
that the Volvo 760 Turbo (a four-door sedan!) 
accelerates from zero to 60 in 8.2 seconds— 
faster than any of the times reported in 
the car test. 

Chris and Chuck Plummer, Honeoye, N.Y. 


Jack Keebler replies: "Whew! We knew this 
test would excite some passions. 

“1. We are not convinced that a skid-pad 
test is the best method for testing handling 
and maneuverability. The billiard-table 
smoothness of a skid pad probably tests the 
rubber a car is wearing more than the chas- 
sis and suspension system. We do not ex- 


pect a sports-type vehicle to ride like a | 


Cadillac, but given the enormous amount 
of research that went into this new car, it's 
not too much to expect a ride significantly 
smoother than the old Vette's. 


"2. Mr. Gutter may be willing—and able— 


| to pay nearly twice as much for a 9288, | 


but most people shop for an automobile | 
within a specified price range. That's why 
we group them the way we do. 

"3. Qur choices are based on objective and 
subjective impressions of the vehicles. Not 
every good or bad point of a car's perfor- 
mance is quantifiable, and some of these 
qualities influence the opinion of any auto 
wriler. By the way, a high price tends to 
influence the testers against a model. 

"4. The acceleration figure cited for the 
Volvo is a manufacturer's claim. Our fig- 
ures reflect real test conditions. They are 
not comparable." 


Electronic bounce 


The Pronto home-banking-service user who 
thinks that the almighty computer will 


| keep her from bouncing checks has too 


much faith [^Revolution in Banking," Sept.]. 
If she cannot take the time to enter a check 
amount and keep a running balance man- 
ually, she certainly won't find time to sit | 
down at the computer, turn it on, connect 
to the bank, and punch in the "household 
ID," *handle," "Personal Identification 
Code," and desired "banking option" just 
to check the balance in her account. 
Besides that, if she hasn't been keeping 
records of her checks as they're written, 


| by the time they get to the bank it's too | 


late: They have already been deducted from 
the total or bounced. Her statement can 
only be true if she never writes a check 
and does all her banking and bill paying 
by computer or cash. 

Charles E. Botts, Monrovia, Md. 


Serpentine fireplace 


As a professional chimney sweep, I could 
only look with fear at the new TESS fire- 
place [^Heat Storing Fireplace," Oct.]. With 
heat being absorbed in those blocks and 
the offset of each succeeding block, it would 
bea miracle if any smoke, let alone any 


| creosote, escaped from the top of the chim- 


ney. How can that chimney ever be cleaned? 
Bruce L. Richardson, Cheshire, Conn. | 


Sal Vuocolo of Thermal Energy Storage 
Systems, Inc., replies: "There is no throat 
damper in the unit; the damper is at the 
top of the chimney. That means there is no 
obstruction at the throat, so there is ample 
access. You use a simple flexible-handle 
chimney brush (diameter about two to three | 
inches) and clean each of the eight passages. 
The heat-exchanger blocks are so aligned 
that you can drop a 1x2 from the top 
through the block openings. By the way, 
creosote buildup is minimal because the 
fireplace is designed to be built inside a 

Continued 
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ет E. can even des: ike one! 
ie 7 When you purchase a 
КОМ ЖС, Homelite® Super 2, 240, 
245, 330 or 410 
chain Saw be- 


tween September 


and December‏ 1 چ 


31, 1983, we'll 
WOLVERINE send you a FREE 


pair of $55 Wolverine genuine pigskin leather 
boots, for just $3 postage and handling! Your 

Homelite dealer will give you details, and then 
he'll show you even more features, to boot. 


Innovation that puts us a cut above the rest. 

Its not enough just being the leader in 2-cycle 
engine technology and pioneer of the a. 
modern chain saw. Our latest engi- ØF = 
neering breakthroughs result in i E 
the most advanced performance T MEX 
features imaginable! Features am j 
like advanced carburetor design 
on our updated Model 410, for 

improved engine idle and accel- 
eration. Extended wear features „= 


ب 


that let our new Model 245 go above and beyond 
the call of medium duty saws! Combine that with 
features like vibration isolation for more control 
and less fatigue, and you've got the best selling 
line of chain saws in America today! 


We're America’s #1 chain saw because sarely 
is our #1 priority. 

Homelite chain saws continue to 
set an example for the industry, 
with safety features unheard of 
on other saws. Our exclusive 
SAFE-T-TIP® anti-kickback device 
totally eliminates kickback by 
preventing the nose of the guide bar from SRNE 
a solid object. And our Raker III™ Kickback 
Supression Chain reduces kickback intensity by 
as much.as /5% compared to conventional non- 
Safety saw chains. 

With so many features, you've got all the right 
reasons for walking away with a brand new 
Homelite chain saw. And with our FREE boot 
offer, you'll even get something to walk away in! 
See your Homelite dealer for "FREE BOOT” details. 


NOBODY DOES THE JOB 
AROUND THE IOMI 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Readers Talk Back 


house (not on an outside wall), because it 
uses outside air for combustion, and because 
the fire burns hot.” 


Man versus nature 


There is little published scientific evidence 
to support the opinion of geologist Orrin 
H. Pilkey Jr. and associates that coastal- 
stabilization engineering projects actually 
accelerate erosion [“А House on the Beach? 
What Beach?" Oct.]. With attitudes such 
as his, we would never have conquered 
polio. Imagine a world of "Pilkeyization" 
where all engineering endeavors cease. 

I don't know if the answer to beach ero- 
sion is restoration, stabilization with arti- 
ficial sea grass, or something else, but the 
shoreline is a tremendous asset. Ask Vir- 
ginia Beach officials and taxpayers about 
the value of shoreline property or the bucket 
of greenbacks whose foundation resides in 
the surf and sand. 

"Pilkeyization" is not needed in Virginia 
Beach or in our great country. Engineers 
are not all bad. 

Jack A. Bailey, Virginia Beach, Va. 


Michael Neubarth replies: "Pilkey and his 
colleagues are not absolutely opposed to all 
stabilization projects (they find no harm in 
replenishment of sand, for instance), par- 
ticularly those in cherished communities 
such as Miami Beach, Coney Island; Vir- 
ginia Beach, and others, where the expense 
is justified by public interest. But they do 
warn of the danger of erosion to beaches 
on which new construction is occurring or 
being considered." 


Stops on a dime 


A laser in Washington that is able to point 


with an accuracy of 0.007 second of arc will | 


not reach Boston with the precision you 
claim ["PS, What's News,” July]. Using 400 


miles as the distance between the two | 


| cities, my calculations show that the beam 
will be off by 0.86 inch. This would not hit 
a dime dead center and could miss the coin 
completely. 

Calvin Carroll, La Mirada, Calif. 


Your trig is on target, but so is the Space 
Telescope's mirror. Our item should have 
said that it is accurate at that distance to 
about the diameter of a dime, which is still 
pretty good. 


Double-shell data 


Allow me to add some hard research data 
to the argument over the performance of 
double-shell houses [RTB, Sept]. The data, 
| reported at the 1982 American Solar En- 
| ergy Society meeting, were taken on a 
clone of Tom Smith's house and answer 


most of the fundamental questions raised. | 


Here are the conclusions: 

1. Heat losses in the sunspace were great- 
er than solar gains during January and 
February. 

2. The sunspace is warm (overall aver- 
age temperature of 57 degrees) primarily 
because of heat losses (from the inner 
house) through the floor and south wall. 


3. Heat from the ground into the sun- | 


space was insignificant. 

4. There was insignificant airflow in the 
loop. 

We could build better buildings more 
quickly if the measured data preceded the 
publication of attractive, colored diagrams 
with “heat arrows" obediently flowing to 
and fro. These powerful combinations of 
artistry and sophistry leave us with persis- 
tent and incorrect ideas. 

Charless W. Fowlkes, Fowlkes Engineering 
Bozeman, Mont. 


| Wine in the kitchen? 


Kitchen-divider wine racks [“Two Kitchen | 


Dividers," Sept.] are a classic example of 
function following form—entirely the 
wrong philosophy. Kitchens are probably 
the worst place in a house to store wines. 
They are prone not only to heavy vibra- 
tion from pedestrian traffic and appliance 
operation but also to relatively severe tem- 
perature extremes. While you can argue 
about the best temperature range for wine 
storage, everyone I know agrees that tem- 


perature stability is crucial. Better your | 


readers store wine somewhere in the base- 
ment or, if they are apartment dwellers or 
live in a home built on a slab, at the bot- 
tom of a linen cupboard. 

Kenneth A. Pole, Ottawa, Ont. 


X-car brakes 


I was distressed to see that both Dunne 
and Keebler selected the X-car in spite of 
the braking problem [“U.S. Compact Chal- 
lenge," Oct.]. According to the Associated 
Press, the Justice Department reports 1,740 
accidents and 15 deaths due to rear-brake 
locking. For PS to continue to laud this 
auto is like recommending a gun that 
shoots well but tends to go off in the holster. 

J. P. Bailey, Lawton, Okla. 


Jack Keebler replies: "PS was one of the 
first magazines to point out the deficien- 
cies in the X-car braking system [PS, July 
'79]. And in the car test, Jim Dunne and I 


| twice state our continuing reservations about 


the braking system. Although the braking 
system is one of the most important sys- 
tems in an automobile, cars are judged in 


other areas as well. The X is a fine car when | 


examined from various angles.” 


Mirror, mirror 


The way your writer handled the situation | 
when he found it difficult to see past the | 


headrest in order to back up was absolutely 
ingenious [“Toyota’s Mini-Van,” Sept.]. Who 


| would ever think of opening the door and 


hanging one’s head out? I can appreciate 


his predicament, having owned a number | 


of vehicles with high headrests. Stupid me. 

All these years I’ve been using those funny 

little mirrors they put on the doors, 
Mary Downes, Clairton, Pa. 


| Correction: The specs given for the Datsun 


280ZX [“Duel of the Sports Cars,” Sept.] 
were for the non-turbo version. The cor- 
rect horsepower is 180 @ 5,600 rpm, and 
the torque is 202 ft.-Ibs. @ 2,800 rpm. 
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Science Newsfront 


By ARTHUR FISHER 


Indian satellite 


The artist's concept above shows INSAT-1B 
in orbit, 22,300 miles above Earth. One of 
the most complex civil satellites ever, it 
combines, for the first time, telephone, tele- 
vision, and meteorological-observation and 
data-relay functions. It is the second in a 
series designed and built by Ford Aerospace 
& Communications Corp., and was com- 
missioned by India's Department of Space. 
It will provide that subcontinent with tele- 
communications, direct-broadcast television, 
and weather forecasting, with relay of data 
from unattended stations and disaster- 
warning networks. With a population of 
more than 600 million and a huge land 
area of 1,250,000 square miles, India faces 
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great problems in establishing a national 
communications system. According to Rob- 
ert E. Berry, director of Ford Aerospace's 
Space Systems Operation, "The advent of 
advanced satellite technologies opens up 
extraordinary possibilities" for accomplish- 
ing such a system. 

INSAT-1B was carried in the space shut- 
tle's cargo bay on the shuttle's eighth mis- 
sion and was boosted into geosynchronous 
orbit on Aug. 31. There were some glitches 
in getting the solar array deployed initially, 
but they were overcome within a few days. 


Future flight 


Lockheed-Georgia Co. has designed and 
demonstrated a pilot's-desk flight station 


[rpm 
t 


| 


hat its engineers believe will be typical 
of cockpits of twin-engine wide-body trans- 


ports of the mid-1990s. Shown in the photo | 


at bottom left with flight-station designer 
George Sexton, the working mock-up has 
five multi-function screens. Two are high- 
resolution cathode-ray tubes that display 


| videodisc information keyed to flying a five- 


————— 


to-six-minute MLS (microwave landing 
system) approach to Atlanta-Hartsfield In- 


ternational Airport. Three rear-projection | 


|| screens show a variety of other displays, 


including engine- and aircraft-systems sta- 


` tus and data-link weather and traffic in- 


. 


formation. “The idea,” says Sexton, “is to 
provide information only when it's needed, 
thereby reducing confusion and pilot 
workload." 


Sky diving safely 


The portable flight chamber shown in the 
photo at bottom right is considerably less 
elaborate than the Flyaway flight cham- 
ber |PS, March '83|. The Batman-like gen- 
tleman with "wings" extended is a pilot 


practicing free-fall parachuting, or sky. 


diving, just 12 feet off the ground. The low- | 


cost chamber has a plastic-and-polyure- 
thane skin, supported and tensioned by an 
aluminum frame. Three 50-hp electric mo- 


tors, each powering a four-foot-diameter | 


fan, provide an upward blast of air with a 
velocity of 70 to 75 mph, enough to sup- 
port a parachutist in training (or a recrea- 
tional "flyer"). This chamber is six feet 
across, but the structure could be made 
higher and wider depending on individual 


` requirements. The inventor of the cham- 


ber is Sandy MacAngus, an experienced 
parachutist and gymnast who is now study- 
ing for an engineering honors degree at 
Scotland's Edinburgh University. 


Education alert 


* ...the nation that dramatically and bold- 
ly led the world into the age of technology 
will fail to provide its own children with 
the intellectual tools needed for the 21st 
century." 

That's the ominous forecast of a special 
commission of the National Science Board 
—if a program it has recommended, or one 
similar to it, is not implemented. The pro- 
gram is a detailed, very specific plan to 
make elementary and secondary education 


in mathematics, science, and technology | 


premier in the world by 1995 "as measured 
by achievement scores and participation 
levels" without sacrificing "the American 
birthright of personal choice, equity, and 
opportunity" The study follows on the heels 
of a spate of other reports lamenting, in 
the words of one of them, a "rising tide of 
mediocrity in education that threatens our 
very future as a nation and a people." 
The commission is a group of 20 distin- 
guished Americans from a wide variety of 
disciplines, appointed by the National Sci- 
ence Board, which is the policy-making 
body of the National Science Foundation. 


The chairman of the National Science | 


Board is Dr. Lewis M. Branscomb, vice- 

president and chief scientist of IBM. 
The report is titled: "Educating Ameri- 
Continued 


NOW 
COMMAND 
THE _ 
POWERS OF 
ADAM. 
AND — 
PROGRAM YOUR 
FUTURE. 


THE COLECOVISION* FAMILY COMPUTER SYSTEM. 


MEET ADAM: THE COLECOVISI 


Now, command the powers of a 
tully-networked 80K computer system. 


Adam. The power of a professional key- 
board. A built-in word processor pro- 
gram. High speed digital data memory 
drive. Daisy wheel printer. And Super 
Game" System. All in one package. 


ADAM" THINKS LIKE YOU, 


SO YOU DON'T HAVE TO 


THINK LIKE A COMPUTER. 


Until now, people had to adapt to com- 
puters to use them. You had to spend 
a lot of time learning "the computer's 
language” 


ADAM” PERFORMS TASKS 
NO ORDINARY HOME 
COMPUTER CAN. 


Adam has a built-in 80K memory, 
which expands to 144K. So your mem- 
ory workspace is enormous, giving you 
more flexibility than any ordinary home 
computer. 

But that’s just the beginning, 

Adam components are actually six 
separate computers, all working in har- 
mony with each other as a network 
called Adam Net” 

So, while one component is working 
on one task, other Adam components 
are automatically taking care of others. 


ADAM" GIVES YOU A 
PROFESSIONAL 
KEYBOARD. 


the way you think and “talks to you” with 
simple pictures and words. 

So every member of the family can 
start working with Adam right away. 
For home, school and super arcade 
game play. 


The Adam keyboard is more advanced 
than those found in many of the more 
expensive computers. 


ADAM" SOFTWARE 
GOES BEYOND 
“STATE-OF-THE-ART” 


Adam uses a totally new kind of soft- 
ware, a highspeed “digital data pack" It 
can load programs with amazing 
speed and store up to 250 
pages of double spaced 
typewritten text. 


t 


The Adam keys are stepped and sculp- 
tured for maximum efficiency. There are 
75 full travel keys, plus numeric keypad 
with joystick cursor control. And the key- 
board attaches to the memory console 
with a coiled cable for comfortable and 
convenient use. So you can even type on 
your lap! 


THE ADAM” PRINTER 
GIVES YOU A HIGH 
QUALITY ELECTRONIC 


Adam comes with a letter-quality, 
daisy wheel printer (a peripheral that 
would cost you as much as the entire 
Adam system in many other home 
computers). 

It's an 80 column printer that uses 
standard ribbon cartridges and inter- 
changeable daisy wheels for different 
type styles. There's a 9?" wide carriage 
for either single sheets or fanfold paper. 
And the Adam printer types in both direc- 
tions at a rate of 120 words per minute. 


TYPEWRITER AT HOME. 


y 
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ADAM" COMES WITH 
THREESMART" 


SOFTWARE PROGRAMS. 


The SmartWriter™ Word Processor 
Program is built into the system. So you 
can edit and revise as you write making 
even the most difficult writing simple 
and fun. Adam rearranges words, sen- 
tences, even entire paragraphs. 
And a SmartBasic" digital data 

pack, which is source code 


| 8K Basic and the Buck 
Rogers" Planet of 
Zoom" Super Game 

| pack are also included. 


compatible with AppleSoft® 


N° FAMILY COMPUTER SYSTEM. 


ADAM" OFFERS YOU 
CP/M® COMPATIBLE 
PROGRAMS. 


The most popular of the thousands of 
CP/M® compatible programs will be avail- 
able on Adam digital data packs. 

And soon there'll be additional Adam 
Smart Software for every member of the 
family. Like Financial Management, with 
the Adam integrated information manage- 
ment system. (We call it SmartFiler’”) 
Interactive learning programs, adventure 
games, strategy games, and more 
arcade favorites. 


ADAM" 15 THE BEST GAME 
PLAYER YOU CAN BUY. 


The Adam Super Game™ System un- 
leashes super graphics. All the arcade 
screens. All the bonuses. All the inter- 
missions. Even a “Hall of Fame" 

Adam includes the Buck Rogers™ 
Planet of Zoom™ Super Game pack, two 
joystick controllers, and plays all 
ColecoVision cartridges and accepts all 
ColecoVision expansion modules. 


ADAM" COMES IN 
TWO MODELS. BOTH 
DO EXACTLY THE 
SAME THING. 


Adam is also available as an expansion 
module for your ColecoVision® Video 
Game System. If you already own 
ColecoVision all you have to do is plug in 
the Adam computer module, and begin 
working with the most sophisticated 
family computer system you can buy. 


WHEN YOU COMPA 
FEATURES AND PRICE 
S NO COMPA 


THE 


COMPARE” 


ADAM 
COLECOVISION FAMILY 
GOMPUTER SYSTEM 


Console with 80K RAM 


IN( : Mass memory 
trie drive with 
So SO a ый circuitry 
INC |: SMARTWRITER™ 
word processing built in 


INCLUDED: “Letter-quality” 


daisy- whee printer 
INCLUDED: 2 joystick 
game cursor controllers 
with built-in numeric 

Key pads 

INCLUDED: Coleco's 
SMARTBASIC™ program 
INCLUDED: The Official 
BUCK ROGERS” PLANET 
OF ZOOM™ arcade-quality 
video game 


The retail price for ADAM" the CoLecoVision™ Family 
Computer System is the total price for the whole system. 


TEXAS 
INSTRUMENTS 
99/4А 


Console with 
16K RAM 
Expansion/inter- 
face box 
TRA: Extra Ram 
EXTRA: Printer 
interface 
EXTRA: Printer 
cable 
Daisy- 
wheel printer 
EXTRA: Mass 
Tetrion drive 
EXTRA: Joysticks 
(par). 
A: Mfgss. 
Word processing 
software 
(TRA: Hit arcade 
game 


COMMODORE 64 


Console with 
64K RAM 
ГВА: Printer 
interface 
EXTRA: Printer 
cable 
EXTRA: Daisy- 


wheel printer 


EXTRA Mass 
memory drive 

: Joysticks 
(pair) 

i: Mfg's. 
word processing 
software 
EXTRA: Hit arcade 
game 


ATARI* 800 


Console with 
48K RAM | 


Letter 
quality printer 
EXTRA: Mass 
memory drive 
Joysticks 


эы а 
ГА 1 ПА 


EXTRA 
(pair) 
EXTRA: Mfg's. 


word processing 


software 


EXTRA: Hit arcade 


game 


SON 


With all other computer companies 


the base pric 
APPLE* lle 


Console with 
64K RAM 


EXTRA: Printer 
interface 
EXTRA: Printer 
cable 
EXTRA: Daisy- 
wheel printer 
EXTRA: Mass 
memor 'y drive 

XTRA: Joysticks 
par) 

A: Мїд 5. 

Word processing 
software 
EXTRA: Hit arcade 
game 


e is just the beginning. 


IBM* PERSONAL 
COMPUTER 


Console with 
64K RAM 


EXTRA: Printer 
interface 
EXTRA: Printer 
cable 
EXIRA заву 
wee printer 

AA: Mass 
MENOR drive 
EXTRA: Joysticks 
(pair) 
EXTRA: Mfa's 
word processing 
software 
EXTRA: Hit arcade 
game 
EXTRA: BASIC 
programming 
language 


"Comparison information obtained by survey taken August 29, 1983. 

with any ordinary home computer. 
And discover that now you can 

atlord to command the powers ola 

complete computer system for the 

whole family: Adam. 


super game system. All in one package. 
Ready to use. The most incredible price/ 
value package ever. Use the chart above 
when you go to buy Adam to compare 
what you'd have to spend tor this package 


For what most companies charge for 
a daisy wheel printer alone, Adam gives 
you an 80K computer, a word processor, 
a printer, a memory drive, a detachable 
professional quality kevboard, and a 


TM 


THE COLECOVISION* FAMILY COMPUTER SYSTEM. 


AppleSoft? is a registered trademark of Apple Computer, Inc., C/PM* is a registered trademark of Digital Research Corporation, Buck Rogers " 
is a trademark of the Dille Family Trust © 1982 the Dille Family Trust, Planet of Zoom" and SEGA? are trademarks of SEGA ENTERPRISES, 
INC. © 1982 SEGA ENTERPRISES, INC., Adam" and ColecoVision® are trademarks of Coleco Industries, Inc. Adam Pending F.C.C. Approval 


Science Newsfront 


cans for the 21st Century: A Plan of Ac- 
tion for Improving Mathematics, Science, 
and Technology Education for All Ameri- 
can Elementary and Secondary Students 
so that Their Achievement Is the Best in 
the World by 1995.” It recommends mas- 
sive changes in setting and monitoring 
standards of achievement, in the amount 
of student participation, in the motivation 
of children, in the content of courses, and 
in the methods and caliber of teaching 
science and math. 

Among the many detailed proposals in 
the report are the retraining and upgrad- 
ing of teachers; 60 minutes of math and 
30 minutes of science per day in elemen- 
tary school, with a full year of math and 
science in grades 7 and 8; and drastically 
increased requirements for high-school 
graduation and college admission. The re- 
port suggests three years of math and three 
years of science and technology (including 
one semester of computer science) for high- 
school graduation. And for college admis- 
sion, four years of high school science 


| (including physics, chemistry, and one year 


of computer science) and four years of math 


| (including two years of algebra and course 
| work covering probability and statistics) 
| are recommended. 


The report notes that improvement in 
math, science, and technology cannot be 
attained in a vacuum and hopes that 
"glaring deficiencies" in English, foreign 
languages, and history “will be met with 
the same sense of urgency." 

However such a program is implemented, 


| it will not come cheap. The commission pro- 


jects an initial federal investment of $1.51 
billion. 


| Solar cooling 


Two materials scientists at the Solar En- 
ergy Research Institute are investigating 
a method of doubling the efficiency of pres- 
ent solar air conditioners. Dennis Schlepp 
and Robert Barlow are improving the basic 
concept of solar dessicant cooling, which 
combines dehumidification via a silica-gel 
dehumidifier with evaporative cooling. The 


| silica gel extracts almost all the water 
| vapor from the air passing around it, 


drying the air for passage through an 
evaporative cooler. Solar heat then dries 
the dehumidifier, renewing its drying 
capacity. Early dessicant coolers delivered 
only about Ya Btu of cooling for every Btu 
of solar heat—a coefficient of performance 
(COP) of 0.5. They also used large amounts 


| of electricity to run fans. 


The new SERI approach uses a high- 
efficiency-dehumidifier design that could 
raise the COP to 1.1. It uses a thin plastic 
film, coated with very small particles of 
silica gel and spiral-wound onto a hub-and- 
spoke assembly. The spaces between layers 


| of film allow free air passage and expose a 


large surface area of the dessicant, increas- 
ing the effectiveness of solar heat and re- 
ducing the need for large fans. 


Compressor checks 


As the compressors in the photo above trun- 
dle off the assembly line at the General 
Electric room-air-conditioner plant in 
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Louisville, Ky., they pass through ап inge- 
nious inspection system invented at GE’s 
Research and Development Center. It con- 
sists of a supersensitive “stethoscope” at- 
tached to a powerful minicomputer that 
uses parallel processing. The system relies 
on the fact that every piece of rotating 
equipment has a characteristic sound sig- 
nature—an acoustic fingerprint. This con- 
sists of a specific sequence of sounds—often 
whirs, squeals, and clicks that are inaudi- 
ble to the human ear. 

Each newly assembled compressor is ro- 
tated 32 times in six seconds in the tester 
shown in the photo above. An acoustic 
sensor, consisting of a piezoelectric ceramic 
element at the end of a stainless-steel 
tube, picks up the sounds and feeds them 
to the minicomputer, which samples the 
signals 200,000 times and then compares 
them with the signature of a “healthy” 
compressor. Within two seconds, the mini- 
computer decides whether the compressor 
has passed or failed its physical examina- 
tion. The compressors are machined to 
extremely close tolerances, with clearances 
of less than 50-millionths of an inch be- 
tween some moving parts. 


Volcano glazing 


The increasing number of volcanic erup- 
tions worldwide in recent years has been 
held responsible for many strange phenom- 
ena, including bizarre sunsets and anoma- 
lous weather. But here’s one that’s new 
to me: scratching of airliner windows. The 
phenomenon is called “glazing,” and it has 
led Scandinavian Airlines System (SAS) to 
begin a program of replacing the outside 
window panels on its 747 and DC-10 fleets. 
When chemists analyzed the scratches, 
they found particles of aluminum, sulfur, 
and silicon identical to particles of volcanic 
ash that had been catapulted into the 
stratosphere, whose lower edge, at 40,000 
feet, is about that of the cruising altitude of 
today's intercontinental jets. The particles 
drift toward the Arctic region, where planes 
(such as SAS's jets) on transpacific, transat- 
lantic, and transpolar flights would be most 
likely to encounter them. 


CRUTCHFIELD 


ELECTRONICS 
CATALOG 


Your BEST Catalog 

Ш 84 page color guide to the latest in 
electronics W Unique, informative 
articles & charts help you pick the 
right product for your home or car. 


Your BEST Selections 

B Hundreds of quality car stereo, 
home audio, personal computer, 
telephone and video products from 
Advent, Atari, Blaupunkt, Jensen, 
Panasonic, Pioneer & more! 

Your BEST Prices 

B Largest possible discounts M Our 
volume buying means you save more. 
Your BEST Service 

B 24 hour shipping W 30 day 
Satisfaction Guarantee W Toll-free 
ordering and technical assistance. 


CALL TODAY 
For Your FREE Copy 


800-336-5566 


Be sure to mention Popular Science when calling. 


In continental U.S., Puerto Rico and The Virgin 
Islands. In Virginia call toll free 800-552-3961. 
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Rush me your free catalog. 
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Adventures in Alternate Energy 


Solar thermosiphon 


—Ifalian-style 


Roman doctor fits a 
circulating-air solar 
collector and storage 


By VICKI FABISCH 


Americans aren't alone in devising in- 
novative energy solutions. When Dr. 
Volker Branscheid bought an old farm- 
house in the mountains near Rome, 
he discovered that its primitive fire- 
place heating system was inadequate 
for the chilly ski weekends he'd be 
spending there with his family. He 
considered installing a modern oil 
furnace, but high fuel cost convinced 
| CORHRUOGATED- aá-cm 
“pack. уле ا‎ uma ose 
SUMMER 
OPERATION 


CROSS 
SECTION 


COLLECTOR | 


AIR 
COLLECTOR 


AÍR 
ENTRY E 


On a sunny winter day, cold air enters 
collector at bottom, heats as it rises, 
and enters house through duct. A fan 
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HEAT 
EXCHANGER 


tank to his terraced vaca- 
tion villa and gets more 
than he bargained for. 


him to try out solar heating instead. 
As is often the case in home-energy 
retrofits, things didnt go entirely ac- 
cording to plan. The air-thermosiphon 
solar collector coupled to a basement 
water reservoir serves as a space 
heater in winter and a space cooler 
and water preheater in summer. All 
of that was intended. But the heated 
swimming pool that the Branscheids 
also got out of the deal was not. 
The house was well suited to a ther- 


HEAT 
Г EXCHANGER 


RESERVOIR 


SYSTEM SCHEMATIC 


$ 


in the duct can increase airflow if house 
is cold; the heat exchanger can transfer 
energy to reservoir if house is warm. 


mosiphon system. Its rock walls, up 
to two feet thick, provide excellent 
thermal mass. It sits on a southern 
slope with each room on a different 
level, so air heated at a low level nat- 
urally rises through the house. 

Because the house is used as a week- 
end retreat, the system was designed 
to store energy collected during the 
week in an existing 450-cubic-foot 
water reservoir in the basement. The 
tank, previously used to buffer water 
shortages, would, when insulated, 
store about 786,000 Btu. Tests had 
shown that the house stayed comfortable 
with an input of about 20,000 Btu per 
hour during the day, so the tank 
would be able to store enough energy 
for about 38 hours of heating. 

Branscheid built the system for only 
$900. The collector consists of eight 
beams placed at a 58-degree angle, 
covered with wood-chip panels, and in- 
sulated with rigid foam. The absorber 
—black-painted corrugated steel—is 
nailed to the insulation. The collector 
is glazed with one two-inch layer of 
glass, with the lower part left open to 
draw in fresh air. 

The air heated in the collector is 
used in three ways. First, it heats the 
house directly through a duct to the 
lowest-level room. (From there it passes 
through open doors to the rest of the 
house.) Second, a heat exchanger in- 
side the duct, piped to the basement 
reservoir, transfers energy to storage. 
This is later recovered when the heat- 
ed water circulates through another 
heat exchanger that transfers the heat 
to room air. The third heating mode 
uses a heat exchanger immersed in 
the reservoir to preheat house water. 

Because Branscheid completed the 
system during the summer, he at first 
vented the hot air from the collector 
and used the reservoir water to cool 
the house. As winter came, air from 
the collector entered the house at tem- 
peratures of up to 140 degrees F. On 
sunny days, the house stayed between 
61 and 73 degrees, and it never 
dropped below 50 degrees overnight. 

Solar heating caused some changes 
in the family lifestyle, Branscheid 
said: "On a sunny day, we stayed in 
bed longer, waiting for the collector 
to heat the house. And the children de- 
lighted in taking endless showers with- 
out being pestered about economy.” 

The youngsters found another bene- 
fit in the system. “They discovered 
that the heated reservoir made an ex- 
cellent swimming pool and refused to 
let the water temperature exceed 105 
degrees,” Branscheid said. “Of course, 
this compromised the performance of 
the system, but after some arguments, 
mother and father found themselves 
in the ‘pool’ as well.” 


INTRODUCING 
A NEW WAY 
TOMAKE 
SPORTS COUPES 
PERFORM. 


BF GOODRICH 

INTRODUCES AN INNOVATIVE, 

SPEED-RATEDTIRE FOR _ 

HIGH-PERFORMANCE SPORTS COUPES: 
WTA GOH. 


THE NEW RADIAE 


The new Radial T/A* 60H—and new 
Radial T/A” 70H —were designed 
specifically for outstanding car 
performance. Professional test drivers 
recently tested the Radial T/A 60H on 
an unmodified foreign sports coupe. 
The result: improv rall 


arcoonwc TIAL 


ed ove 


The new speed-rated Radial T/A 60H 
and Radial T/A 70H are engineered 
with advanced materials and 

technology: 

=A Special tread rubber compound 

promotes outstanding traction. 


B. High void-to-rubber ratio reduces 
hydroplaning for superb wet traction. 


C. Computer-optimized tread design 
offers excellent handling. 
D. High modulus bead fillers help 
generate quick steering response. 


When equipped with the Radial T/A 60H, 
the test vehicle generated as much as 
0.798 g's during lateral acceleration 

under dry road conditions. 60 to 0 mph 
dry stopping distance was as low as 
1473 feet. And the test car averaged 
1:29.53 seconds to complete a difficult 
2.0 mile, 9-turn road course: an impressive 
lap time attributable to the predictability 
and control of the Radial T/A 60H at the 
limit of adhesion. 


The new BFGoodrich Radial T/A 60H 
and Radial T/A 70H —a combination of 
advanced handling characteristics 
derived from the world-recognized 
Comp T/A” raised white letter styling, 
and the European H speed-rating. 
These unique tires are designed to 
make sports coupes perform. 


WE MAKE CARS PERFORM 


THE NEW RADIAL TA 60H AND 
RADIAL ТД ТОН ARE DESIGNED TO 
MAKE THESE CARS PERFORM: 


ALFA-ROMEOGT _ "S. MASERATI BITURBO | RENAULT 18 
SPIDER 2005Х MAZDA GLC 
RX-7 
626 
MERCURY CAPRI TOYOTA CELICA 
| CELICA GT 
CELICA GT.S 
COROLLA 
CRESSIDA 
SUPRA 
Y | TERCEL 
CHEVROLET CAMARO ORI AN VOLKSWAGEN JETTA 
228 ЕХР RABBIT 
CITATION 


ASTON MARTIN 
AUDI COUPE 
4000 


PLYMOUTH TURISMO RABBIT GT; 
CORVETTE | | PONTIAC FIREBIRD SCIROCCO 


e TRANS-AM 
CHRYSLER E-CLASS | -А VOLVO DL 
LE BARON 6000 STE 


THESE TIRES CAN EVEN MORE PERFORM. CHECK WITH YOUR LOCAL BF GOODRICH TIRE OR DEALER. 


SIZE AVAILABILITIES AND ENGINEERING DATA: 
RADIAL T/A 60H 


INFLATED DIMENSIONS € 28psi 


BF GOODRICH 


(inches) (inches) (36 psi) 


a ч шшш M шшш M MEE ME 
E 1 AA аши oni 000 
IE. | 620 |  — &i9onBOrim | — 843 | —— 135 —— | 
945 on 70 rim 
—ass/eonnis | — 68-100 — | zos — | 777 | 1008 on 20 sim 73 | вю ^ 


RADIAL T/A 70H 


BF GOODRICH 


| INFLATED DIMENSIONS © 28psi ms Е 


GE m (inches) | (inches) (inches) 
175/70HR13 - 5-6: 8 506 | 6.92 on 5.0 rim 
185/70HR13 | -70 | 2354 | 547 | 73lon5Qrim 
185/70HR14 -7.0 | | 47 | 731 оп50гіт 
195/70HR14 | 0 70 7.74 on 5.5 rim 


| 205/70HR14 £525 | 2 | 608 | 810on5S5rim 
225/70HR15 6.0- 8.5 27.40 8.65 оп 6.0 rim 


© 1983 BFGoodrich 
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Detroit Report 


By JIM DUNNE 


M-van 


Chevrolet is readying a compact van (photo 
above) to compete with the flood of domes- 
tics and imports that are expected to join 
the VW Vanagon and Chrysler Caravan 
within the next 24 months. Code-named 
the M-van, the new Chevy will offer three 
engine choices. Base power plant will be a 
2.5-liter (153-cu.-in.) four. Àn optional 
| 2.8-liter (171-cu.-in.) V6 will also be avail- 
able. Later, a heavy-duty 4.3-liter (262- 
cu.-in.) V6 will be introduced. The M-van 


engine, and four-speed manual transmis- 
sion. The new van will be five inches lower 
than the current Chevy/GMC van; overall 
length: approximately 178 inches, which is 
about the same size as the shortest of to- 
day's compact sedans. The chassis and body 
will feature the following: use of single- 
leaf springs in the rear that appear to be 
made of the same lightweight plastic ma- 
terial that is used in Corvette's springs; 
an all-steel body that is almost completely 
galvanized; a stub frame in the front that 
carries the engine-transmission unit; and 
a ladder-frame structure that forms the 
floor of the van body. The M-van will be a 
rear-drive with the engine mounted up front. 
| The conventional setup is in contrast to the 
front-drive Chryslers and rear-engine, rear- 
| drive VW. Traditional van-body features, 
| such as split rear doors and a sliding side 
door, will be offered. In the passenger ver- 
sion, the capacity is seven people, with a 
2-3-2 seating arrangement. In the commer- 

cial hauler, GVW will be 5,500 pounds. Pre- 
| mium tires will be 15-inch radials. 


| Buick Riata 


This name's the current favorite for Buick's 
1986 two-seat luxury sports car. The ve- 
hicle will be a front-drive, powered by a 
V6—possibly one of Buick's potent turbo- 
| charged versions. But expect this model to 


be designed more like a luxury coupe than 
| like a full-performance sports type. Buick 
still needs the OK from General Motors' 
top management before the Riata program 
goes into full swing. 


Proud father 


“It’s the stiffest chassis of any car that GM 
builds," reports former Pontiac design en- 
gineer, Hulki Aldikacti, father of the Fiero. 
Aldikacti, who now works at Chevrolet and 


| is developing a similar car for that division, 
will get 25 to 30 mpg with the 2.5-liter 


says the stiffness was designed into the 
Fiero. "We didn't want a wet-rag kind of 
handling. The driver knows what the car 
is going to do all the time.” The car is set 
up to understeer (front tires break away 
before the rear tires at the vehicle's han- 
dling limit) if the driver pushes it in cor- 
ners, reports Aldikacti. "We started with 
a rigid chassis and built in the handling 
we wanted." 


Eldorado for '85 


The new Caddy will undergo changes in 
sheet metal that are far more radical than 
those of any recent General Motors cars. 
The completely new model will still share 
its body and chassis parts with Riviera and 
Toronado, but the stately look of the cur- 


rent cars is out the window. In its place is 


a downward-sloping hood, backed by a boxy 
roof line that seems to get taller toward 
the rear. The trunk has been bobbed by 
about half the length of the current models. 
Insiders say that the four-place cars are, 
on the outside, only a little bigger than a 
subcompact. 


Mileage warm-up 


| General Motors studies show that you can 


get almost a one-half-mpg improvement in 
fuel economy by heating up the bead area 
of a tire. A warmer bead flexes more eas- 


ily and cuts down on rolling resistance. At 
the same time, safety and high-speed en- 


| durance are not diminished. According to 
| GM researchers, the best way to heat the 


tire bead is to use insulated aluminum 
wheels. Researchers put insulating mate- 
rial over an aluminum wheel, thus allow- 
ing the wheel to absorb heat from the 


. brakes and hub and dissipate it into the 


tire. The result is a “free” mileage increase 
of up to 0.4 mpg. Lesser improvements can 
be made from steel wheels because their | 
heat conductivity is only about one-fifth 
that of aluminum. 


Tires last longer 


Therein lies a big problem for tire makers. 
New-car owners can drive on original tires 
for 30,000, 40,000, or even 50,000 miles 
now, compared with the 10,000 to 20,000 
miles for cars built a decade ago and ear- | 
lier, That means fewer calls for replace- 
ment tires. The tire companies’ problem 
seemed to be eased by the swing to front- 
drive cars. It was believed that the power 
and steering forces put on front tires would 
wear them out much quicker and build up 
a greater demand for replacements. But a 
Firestone study shows that’s not the case. 
Though front tires wear more quickly, the 
four tires on a front-drive car have a longer 
life—one-fourth to one-third longer—than 
tires on comparable rear-drive cars. The 
key is the rear tires. Wear is negligible be- | 
cause the rear tires simply trail along in 
a mostly straight line. 


Goodbye, Project Center 


In 1977, General Motors started using a 
centralized technique, called Project Center, 
for producing new car lines. But now it sus- 
pects that the technique may have gone 
stale. “It was supposed to be like the skunk 
works at Lockheed, where the U-2 spy 
plane was born,” one GM official explained. | 
“But that’s a one-shot project. We can’t get 
the same good results using the technique 
year after year" So future models will be 
handled mainly by individual car divisions 
and not by an all-seeing corporate group. | 
One bad example of Project Center work 
was the overweight, underpowered J-cars. 
A good example of single-division develop- 
ment is the Pontiac Fiero. 


Front-drive Capri 


The Mustang/Capri duo will be split when 
Mercury’s sporty car becomes a front-drive 
in 1987. Mustang will retain its present 
rear-drive layout. The design difference will 
mean a complete separation for the duo, 
which are currently built on a common 
chassis and offer similar drive trains. The | 
new Capri is scheduled to receive mostly 
Japanese drive-train parts, which include 
a four-cylinder high-performance engine 
and manual and automatic transmissions. 
Ford wants to build the car in Mexico, but 
problems with money and government sta- 
bility are big concerns to planners. Mus- 
tang will continue with rear-drive and U.S. 
assembly for years after the Capri makes 
its appearance. | 
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Little flat-screen TV 


VERTICAL DEFLECTION PLATES 


EX Pa LENS 


HORIZONTAL DEFLECTION PLATES 


PHOSPHOR ELECTRIC 
SCREEN FIELD 
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-V TRANSPARENT TIN 
FRESNEL LENS OXIDE ELECTRODE 


Pocket TV (top) weighs a mere 912 oz. the only controls. Sinclair’s picture 
and measures just 5% by 3v» by 1% in. tube measures 4'4 by 1% by % in., in- 
On-off-volume and channel tuner are  cluding the side-mounted electron gun. 
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inclair's pocket TV has a ?4-inch- um battery provides 15 hours of viewing. 
thick black-and-white picture tube Single-chip circuitry allows the maker 
with an offset electron gun. A lithi- to price the set at about $120 in Britain. 


By DAVID SCOTT 


LONDON 
Sinclair’s long-awaited flat-screen TV 
[PS, June '81] has recently been in- 
troduced here. The diminutive set 
breaks new ground with single-chip 
circuitry that cuts the price to nearly 
half that of its nearest competitor 
—about $120, including Britain's 


. value-added tax. According to Sir 


Clive Sinclair, the TV could sell for 
well under $100 when it's introduced 
in the U.S. in 1984. 

The tiny TV's single integrated cir- 
cuit provides worldwide multi-standard 
reception of most 625- and 525-line 
video systems. Power consumption of 
the two-inch picture tube is far less 
than that of any rival, and a new slim 
lithium battery from Polaroid gives 15 
hours of viewing—up to six times the 
usual life. The batteries now sell in 
Britain at $15 for three. 

The set’s %-inch-thick monochrome 
tube is formed from two glass pieces: 
a faceplate and a vacuum-formed 
phosphor-coated backplate (see draw- 
ing). An electron gun is offset to one 
side of the screen. Two pairs of elec- 
trostatic deflection plates provide hori- 
zontal and vertical scanning; a third, 
flat set between the phosphor screen 
and front glass bends the beam toward 
the screen. The picture is viewed 
through a Fresnel lens and the trans- 
parent electrode plate under the front 
glass. Connections to the electron gun 
and deflection assemblies are screen- 
printed onto the faceplate, a lower-cost 
design than a CRT's. 

The single chip is a complex linear- 
digital circuit with several original, 
advanced features, and it combines 
many functions. It takes the IF output 
from the tuner, recovers the video and 
audio signals, and feeds them to the 
picture tube and speaker, respectively. 
It also extracts information from the 
video signal to synchronize a multi- 
standard line and field-scan system. 
This generates control signals, creat- 
ing the correct picture on the tube 
for any transmission system. 05] 


Now you can have the look that costs thousands, without putting out even a hundred. Choose 
one of the elegant quartz time pieces above, for just S15. But, there's a catch. 


Striking elegance. Now you can dress 
like a million with your choice of the 
designer inspired watches above. 

Each is a precision quartz analog time- 
piece, with an easily changeable one 
year battery already in place. 

Choose the elegant alternating gold- 
tone and stainless bars with date, pic- 
tured top left. Or, choose the understated 
elegance of the muted golden face and 
goldtone mesh band complete with sim- 
ulated diamond, pictured top right. 

You can choose whichever of these 
superbly elegant quartz timepieces im- 
presses you the most for just $15. But, 
don't forget there's a catch. 

CLASSIC ELEGANCE 

These watches are accurate to within 
+15 seconds per month. But, so are 
most digital watches. These watches are 
backed by a standard one year limited 
warranty. But, the digitals are too. 

What's really different about these 
watches is the statement they make. 
Aside from the fact that they are the 
'really in thing', they represent today's 
much more subdued classic elegance. 

l've chosen these particular watches 
for 3 reasons. First, they don't cost the 
up to $3000 of their solid gold counter- 
parts. Frankly, l'd be afraid to walk down 
the street if they did. 

Next, these aren't counterfeit copies. 
| looked at hundreds of watches before | 
chose these two. 

I chose them because | think they rep- 
resent the finest in style, not because 
they look like ‘the real thing’. 

| think if you wear something fake, you 
don't feel good about yourself. And, if 
anyone finds out, well, I'd be too embar- 
rassed to even think about it. 

Finally, Innovative Time is a very reli- 
able company. We've sold tens of thou- 
sands of their watches. So, you can be 
confident of their one year warranty. 

In short, choose the elegant style that 


suits you best. And, don't forget these 
watches, which can sell for up to $100, 
will make truly elegant gifts for that spe- 
cial person on your gift list. 

Both watches have adjustable bands. 
Both are simply breathtaking. And, both 
will astonish you with their elegant good 
looks and fine engineering. 

Watches are one of the few things 
that look better when you hold them in 
your hands than they do in pictures. 

THE CATCH 
Frankly, we are losing our shirts on the 
dress watches, but we're looking for 
audiophiles who use audio cassettes. 

If you buy top name TDK and Maxell 
cassettes, you probably pay $3.50 to 
$4.50 each for a 90 minute cassette. 

We want you to try DAK's new Gold 
Label MLX ultra high energy, normal 
bias cassettes. Not at $4.50 or even at 
$3.50 each, but at a factory direct price 
of just $2.49 for a 90 minute cassette. 

We challenge you to compare the fre- 
quency response, dynamic range and 
signal to noise ratio of our new Gold 
Label MLX to Maxell UDXL or TDK SA. 

If they win, we'll not only give you 
back your money, we'll give you a free 
gift for your trouble. DAK's come with a 
deluxe hard plastic box, an index insert 
card and a limited 1 year warranty. 

WHY, YOU MAY BE ASKING? 

You're very valuable to us in the form 
of future business. Over 360,000 custo- 
mers have responded to bonuses like 


this. We find most of you keep buying 

once you've tried our cassettes and our 

prices; and that's a worthwhile gamble. 
NOT A BAD CATCH 

DAK manufactures a cassette with no 
problems and great sound. We've been 
hot on the heels of the frequency re- 
sponses of Maxell and TDK. The tape we 
made last year had a great frequency 
response up to 14,000hz. 

Now, our new Gold Label MLX is sec- 
ond to none. We have a frequency re- 
sponse to 19,500hz and we'll go head to 
head against any tape on the market. 
TRY NEW DAK MLXS0 CASSETTES 

RISK FREE 

To get one of these elegant quartz 
dress watches for just $15, try 10 MLX 
high energy cassettes. If you aren't 10096 
satisfied, return only 9 of the 10 casset- 
tes and the watch in its original box 
within 30 days for a refund. The 10th 
cassette is a gift for your time. 

To order your 10 Gold Label DAK MLX 
90 minute cassettes and get one of the 
dress watches for only $15 with your 
credit card, call toll free or send your 
check for only $24.90 for the tapes, plus 
$15 for the elegant designer inspired 
quartz dress watch and $4 for postage 
and handling for each group. 

Use Order No. 9767 for the watch 
rendered in hues of stainless and gold- 
tone at top left, or use Order No. 9768 
for the elegant single hue watch at top 
right. CA res add 696 sales tax. 

Your choice of a truly elegant quartz 
dress watch for $15 and DAK's elegant 
MLX cassettes, make it time to stock up. 


DAK 


INDUSTRIES INCORPORATED 
TOLL-FREE ORDER LINE 


For credit card orders call 24 hours a day 7 days a week 
CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 
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Sodium-+sunshine= 


electricity 


perating noiselessly and with no 
moving parts, the sodium heat en- 
gine converts heat directly into 
electricity. Invented at Ford Motor Co., 
it could be used to supply a home with 


both electrical power and heat from the 
input of a solar collector. Experimental 
efficiencies are about 20 percent, but 
expected efficiencies of 30 to 40 percent 
would surpass that of a diesel generator. 


By E. F. LINDSLEY 


When you walk past a running engine, 
you expect to hear something. But 
when І passed the sodium heat engine 
in Dr. T. K. Hunt's lab at Ford Motor 
Company's Scientific Research Center, 
I heard nothing. In fact, I wasn't even 
aware that the engine was running. 
Later, to my amazement, Hunt 
showed me that it was. When he flip- 
ped a switch, an array of demonstra- 
tion motors started to spin, but still 
there was no sound from the engine. 
I was even more impressed when I 
learned that the engine had been run- 
ning continuously for nine months. 
I had come to Ford's Dearborn, Mich., 
facility to see Hunt's mysterious elec- 
tric generator—called a sodium heat 
engine (SHE)—which one day may 
power, heat, and cool a home. I wanted 
to find out how it worked, what stage 
of development it was in, and how it 
-compared with more-familiar engines 
in size, complexity, cost, and efficiency. 
What I found was an exciting new ap- 


proach to the generation of power di- 
rectly from heat. I left thinking that 
although the prospects for the SHE's 
real-world use may be a few years 
away, they're still very real. 

The SHE is a true heat engine in 
the thermodynamic sense. It is a cyclic 
system, with heat flowing in and elec- 
tric energy flowing out. (In mechanical 
engineering, on the other hand, a heat 
engine converts heat to mechanical 
energy.) The heat, which must range 
from 1,300 to 1,800 degrees F, can 
come from almost any source, includ- 
ing a solar collector, flame, or nuclear 
reactor. 


SHE's secret 
The SHE is a spinoff of Ford's so- 


dium-sulfur-battery research, which 
dates from 1968. During this work, 
Ford scientists discovered the intri- 
guing qualities of Beta" alumina (that 
is, Beta double-prime alumina). To 
learn just how Beta" alumina performs 
its magic in a working SHE, see the 
illustration on the next page. 


In brief, a SHE consists of a cham- 
ber containing a small amount of me- 
tallic sodium. The chamber is divided 
into two sections by a thin wall of Beta" 
alumina. An electrical conductor exits 
from one section. Power goes through 
the electrical load and back to the 
other section much as it might in a 
conventional dry cell. 

In operation, the liquid sodium on 
one side of the chamber is heated until 
the pressure of its vapor reaches about 
one atmosphere. The other section of 
the chamber is held at a vacuum, and 
as you'd expect, the pressure differ- 
ence tries to drive the sodium vapor 
through the alumina wall. 

That's what would happen, except 
that the Beta" alumina has the spe- 
cial property of passing only ions; the 
ions of the hot sodium can pass through 
the wall, but the electrons can't. The 
electrons must take the long way 
around—through the conductor and 
the load—to get to the vacuum side. 
Once there, they recombine with the 

Continued 
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Laboratory version of the sodium heat engine generates 10 watts. Small electromagnetic pump is shown at upper left. 
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Make The Earth Move For Your Receiver 


AVI OMETRIC 


POVVER ON 


m 


‘Infuse your own receiver with 440 watts, 220 watts per channel, of earth shaking mind bog- 


DEFINITION SERIES POWER AMPLIFIER 


e 


gling sound power. Experience the resonant depth, and thrill in the realism that only truly 
massive audiophile power can produce. And, wait till you see DAK's breakthrough price. 


Make the earth move. Shake your home 
to its very foundations. Your stereo sys- 
tem will explode with life. 

Just insert this 440 watt (220 X 2) 
audiophile amplifier between your re- 
ceiver and your speakers by using the 
special ‘black box’ interface (included). 

The sonic difference between the sound 
produced by this amplifier and a typical 
30 to 50 watt receiver is as dramatic as 
the difference you'll hear when you switch 
from an AM radio to an FM stereo tuner. 

USE YOUR OWN RECEIVER 

There's a 3 dimensional aspect to the 
sound you'll hear that will leave you 
breathless. Music that sounded fine be- 
fore, will be muddy by comparison. 

You'll hear the dynamic range of your 
music literally explode as the chains of 
small amplifier capacity are cast aside. 
Your music will seem to expand both up 
and down, and it's so realistic that it will 
almost reach out and touch you. 

And, best of all you'll be using your 
own receiver or preamp so you сап easily 
compare the awesome difference. Plus, 
you can forget the specifications of the 
amp in your receiver, because they're 
about to be incredibly improved. 

GREAT IDEA 

Bring your own system to life with this 
220 watt per channel, at 8 ohms, from 
20hz to 20,000hz, with no more than 
0.025% total harmonic distortion, audio- 
phile amplifier. 

It has an actual frequency response 
that stretches from 5hz to 100,000hz 
and a signal to noise ratio of 100db. 

This top of the line Full Complemen- 
tary Balanced Bridged audiophile ampli- 
fier is made in the U.S. by Audiometric, 
an upscale division of one of America's 
top audio manufacturers. 

Just as with any other power amp, it 
can be hooked directly to any preamp. 
But, Audiometric has made a special in- 
terface exclusively for DAK that also al- 
lows it to be used with your own receiver. 

Here's how it works. You attach the in- 
terface's ‘black box’ to your receiver's 
speaker terminals with the included stan- 
dard speaker wire. 

Itloads your amp's outputs with an 800 
ohm load, not the usual 8 ohm load. This 
means that your amplifier works virtu- 
ally 1/100th as hard, so in effect, your 
receiver's amplifier becomes a preamp. 

And for all practical purposes, distor- 
tion headroom and frequency response 
won't be limited by your receiver's amp. 


The output from the interface feeds 
through standard patch cords into the 
amplifier. Once you've connected your 
speakers to the Audiometric 220 watt 
per channel amp, get ready for an incom- 
parable kaleidosopic explosion of sound. 

And, as tar as controls, you'll use your 
receiver or preamp exactly as you do 
now. The only difference will be the 
massive proportion and fine detail of the 
musical sound you'll experience. 

FULL COMPLEMENTARY 
BALANCED BRIDGE 

This system of amplification actually 
includes speaker behavior within the 
scope of amplifier performance. A Bal- 
anced Bridge amp forces the speaker 
systems to exactly reproduce musical 
signals from the amplifier. 

Technically speaking, the Balanced 
Bridge system is like a combination of 4 
amps. It's almost as if there were two 
amps for each channel. 

The positive side of each speaker sys- 
tem is driven by one amp and the nega- 
tive or ground side is driven by the other. 
So, the speaker itself actually becomes 
the interactive part of the amplifier. 

This system literally assures perfect 
symmetry of the positive and negative 
sides of each cycle and absolutely locks 
the speaker into compliance with the 
signals produced by the amplifier. 

It's important to note that the major 
difference isn't just the frequency re- 
sponse and ultra low distortion when 
measured at the amplifier. 

The major difference is the fact that 
these specs. are carried out through your 
speakers for you to hear as massively 
powerful, but incredibly pure clean sound. 

THE BOTTOM LINE 

This Full Complementary Bridged Amp- 
lifier will deliver authentic musical truth. 
It has a super fast slew rate, transient 
intermodulation distortion (TIM) is not 
discernible, and because the transistors 
never shut off, you can just about forget 
crossover or notch distortion. 

You'll hear pure uncolored unbelievably 
powerful sound that will send shivers up 
and down your spine and peel the paint 
from your walls. 

The difference you'll hear with this 


amp won't be subtle. It's like opening a. 


door. The music just seems to expand. 
At low levels there's a fullness and rich- 
ness of sound that's breathtaking. 

At high levels, you won't experience 
compression or clipping distortion that 


smaller amps suffer as they try to pro- 
duce full orchestral passages. 

Most people think that more power 
(more watts) just makes for louder sound. 
That's not even half true. High power 
makes for clean pure unrestrained trans- 
parent sound at any listening level with 
virtually any speaker systems. 

AUDIOMETRIC 

If you're really into audiophile com- 
ponents, it won't be hard to figure out 
which of the few companies making 220 
watt per channel audiophile amps is res- 
ponsible for this amplifier. 

The last time we ran a component 
from this company, they had so many 
dealer complaints about our low dis- 
count pricing that they really don't want 
us messing things up again. 

So, while many other audiophile 220 
watt per channel amps sell for $600 to 
$1000, from DAK and only under the 
Audiometric name, you'll have incredibly 
pure powerful sound for just $349. 

It is 19" wide, 12%" deep and 3%" 
high. And, it's backed by a standard 2 
year limited warranty. 

TRY THUNDERING REALISM 
RISK FREE 

Sonically pure, thunderously power- 
ful, this 220 watt per channel amplifier 
will bring audiophile sound to your re- 
ceiver. Or, if you already have separates, 
it will add incredible power and clarity. 

Try this power amplifier in your own 
system. If you don't hear incredibly bet- 
ter musical sound instantly through your 
own speakers, return itin its original box 
within 30 days for a courteous refund. 

To order your 440 watt Audiometric 
441 Definition Series Power Amplifier 
with 220 watts per channel with the 
special interface black box’ for use with 
any receiver, call toll free or send your 
check, not for the $600 to $1000 you'd 
expect to pay, but send just $349 plus 
$12 for postage and handling. Order 
Number 9765. CA res add 696 sales tax. 

No matter whose receiver or preamp/ 
amp you now have, the purity and thun- 
dering power of this amp will revolution- 
ize the sound of your stereo system. 


` DAK 13C 


| INDUSTRIES INCORPORATED 
TOLL-FREE ORDER LINE 


For credit card orders call 24 hours a day 7 days a week 
CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 


Sodium + sunshine = electricity 


ions and condense into liquid sodium | 


on a cool wall. The cycle goes on end- 
lessly with no moving parts (a tiny 
electromagnetic pump returns the ac- 


cumulated sodium from the cool vac- | 


uum side to the heated pressure side). | 


In this cycle, the electrons moving 
around the circuit provide electrical 
power. But there’s a bonus that makes 
the SHE even more attractive for 


home use. To cool the sodium so it con- | 


denses and can be returned to the hot 
side, the exterior of the SHE must 
have some means of removing the 
heat. One proposal is to add a liquid- 
based system that takes the heat ei- 
ther to storage—Hunt suggests granite 


rock or eutectic heat storage—or toa | 


low-temperature generator. The con- 
‘denser temperature can range from 
212 to more than 900 degrees F. This 
is hot enough for domestic heating or 
an absorption air conditioner. 


How SHE performs 


Hunt 18 an intensely energetic man 
who clarified the technical aspects of 
the SHE with ease. Anticipating one 
of my questions, he said, “How well 
can it work? We think the efficiencies 
eventually can be in the range of 30 
to 40 percent. We have achieved 19 
percent and think we can now get 25 
percent. That’s heat into the system 
versus electricity out to the busbar.” 

This level of performance surpasses 
that of a diesel engine driving a gen- 
erator. It means that even if the SHE 
were powered by a solar concentrator, 
it could be backed up during a pro- 
longed gloomy spell with another heat 
source (such as a gas or oil burner) 
and still be more efficient than a con- 
ventional generator. 

Hunt sums up the SHE's features 
this way: 


ө No moving parts and only a sin- | 


gle working fluid. 

e No exotic or expensive raw mate- 
rials needed. Beta" alumina is basically 
a modified aluminum oxide. 

e High efficiency. 

ө Efficiency that doesn’t vary with 


size. Small modules could be mass- | 


produced and linked together for high 
outputs. 

e High power density and light 
weight. Outputs of 150 to 450 kilo- 


watts per cubic meter are expected at | 


a weight of only about 6, pounds per 
kilowatt. 

What about the future? Hunt is 
confident that it’s only a matter of 
time before the SHE—simple, silent, 


and efficient— finds its way into resi- 


dential use with either solar or exter- 
nal combustion as the heat source. 
Unlike many other energy-related 


developments, the prospects look solid | 


indeed. 
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HEAT OUT 


SODIUM RETURN 
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ELECTROMAGNETIC PUMP МЇ 


How the SHE works: Liquid sodium at 
high temperature and a pressure of one 
atmosphere is isolated from the engine’s 
cool side, which is at a vacuum. Posi- 
tive sodium ions can pass through the 
Beta" alumina isolating wall, but the 
negative electrons can’t and must take 
a path through an external conductor 
and any intervening load. The ions and 


STEEL CONTAINER 


POROUS MOLYBDENUM ELECTRODE 


BETA" ALUMINA 


SODIUM VAPOR 


LIQUID SODIUM 


SODIUM CONDENSATE 


SOLAR COLLECTOR 


~— HEAT IN 


electrons meet again at the porous elec- 
trode to form sodium vapor and con- 
dense on the wall of the chamber as 
liquid sodium, which is pumped back 
to the heated side. The cycle repeats 
endlessly as long as heat is supplied 
to one side and the condenser side is 
cooled. Such an engine could have a 


wide variety of physical configurations. 


ILLUSTRATION BY GERHARD RICHTER 
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A puppy may be man's best friend. 
Woof, Woof. . .But, now I've got a new 
| friend you can add-on to your stereo sys- 
tem that doesn't need to be taken on 
walks, washed or fed. But, it makes a 
great cocktail table for you when you're 
being fed, and oh what a woof it has. 

GREAT SOUND FOR EVERYONE 

It's called a Subwoofer. And, normally 
it is the beloved pet of only the most 
ardent audiophiles. 

It is not generally understood that it 
can be used with virtually any speaker 
systems in any stereo. And, in addition 
to substantially increasing and perfect- 
ing the bass response, it also has a signif- 
icant impact on the midrange clarity too. 

Before | tell you exactly how mar- 
velous your stereo will sound when you 
connect this Subwoofer to it, there are 
two things you should know. 

First, you'll be getting your new friend 
at a large discount. Over 5096 off retail. 
And Second, you won't have to worry 
about paying vet bills. 

Your new friend comes complete with 
a paid up health insurance policy in the 
form of a 5 year limited warranty from its 
father, Cerwin-Vega. 

And, after 25 years, Cerwin-Vega cer- 
tainly qualifies as the father of deep rich 
bass. Their disco systems have just about 
shaken California right into the ocean. 

But, don't be misled. Cerwin-Vega bass 
is clean and tight; never sloppy or over- 
powering. It adds a feeling of depth and 
fullness to your music that you simply 
can't get with conventional two or 3- 
way speaker systems. 

HERE'S WHAT IT DOES 
Basically, the problem with most speak- 
er systems is that the bass overpowers 
the system. In a 3-way system, a woofer 
may be crossed over at about 800hz. And, 
in a 2-way system as high as 2-3000hz. 
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Man's best friend meets the audiophile's best friend. 


50, the speaker must handle move- 
ments of up to an inch at frequencies 
below about 8Ohz, while at the same 
time attempting to reproduce the very 
fine vibration type movements of the 
midrange frequencies. 

It isthis difference in movements that 
causes both the bass to be weak or non- 
precise, and the midrange to become 
muddy. Even the best 3-way systems fall 
prey to these problems. 

PROBLEM SOLVED 
It has a specially engineered crossover 
network that sends frequencies above 


an === =: 
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120hz to your regular speakers and re- 
produces just the mammoth movement 
frequencies from 120hz down to 29hz 
with a special floor firing dual wound 
super woofer. (If you have downstairs 
neighbors, this Subwoofer isn't for you.) 

The woofer is a very special hybrid. It 
has a mammoth two inch voice coil which 
is about double the average size of a 
woofer in a two or 3-way system. 

This large voice coil allows the speaker 
to make the very large movements requir- 
ed to reproduce the very low frequencies. 

But, it would do a lousy job of repro- 
ducing midrange or high frequencies 
which is why, cost aside, manufacturers 
don't put big coils in normal woofers. 

To make the massive movements, this 
woofer has a very large speaker magnet 
that weighs an incredible 112 ounces. 
This super magnet also makes the sub- 
woofer system extremely efficient. (The 


| Here's a floors eye view’ of the subwoofer. The 


PUPPY LOVE AT 50% OFF 


woofer is positioned just 3" off the floor. You'll feel and 
hear bass so alive, you'll think it is. 
sensitivity is 92db at 1 watt at 1 meter). 

Finally, even the cabinet is special. It 
produces extremely high bass efficiency 
which is derived from the Helmholtz 
resonator design. Іп fact, this is the new- 
est of Cerwin-Vega's Subwoofers, the 
SW11 2B and it has an increased output of 
2db at 3Ohz over the original SW12. 

So, whether you have two or three- 
way speaker systems, with 8", 10" or 
12" woofers, you will find the sound and 
sonic differences staggering. 

EASY HOOKUP 

Its easy to connect. You simply run 
both the right and left channels from 
your amplifier to the input terminals of 
the woofer. It works with any system 
from 15 to 125 watts per channel. 

The signal is passed through its spe- 
cial massive crossover network to two 
totally separate voice coils on the woofer. 
Then you connect the speaker wires 
from your two stereo speaker systems to 
the output terminals on the Subwoofer 
and only the 120hz signals and above 
reach your speakers. 

Placement of your regular speakers is 
just as critical as usual for stereo imag- 
ing, but the Subwoofer can be placed 
anywhere because low frequency mater- 
ial is totally nondirectional. 

The Subwoofer makes a perfect end 
table or cocktail table. Its rich woodtone 
appearance matches any decor and it is 
25%" long, 13%" high and 16%" wide. 

TRY AUDIOPHILE'S BEST FRIEND 
RISK FREE 

The fullness, richness and depth is 
awe inspiring. Connect this Subwoofer 
to your system and you'll feel and hear 
your music like you never have before. 

If you aren't 10096 satisfied, simply 
return it to DAK in its original box within 
30 days for a courteous refund. 

To order the new improved Cerwin- 
Vega SW12B Subwoofer risk free with 
your credit card, call toll free, or send 
your check, not for the $332 retail price 
ofthe earlier SW12, butfor just$164.50 
plus $14 for postage and handling. Order 
No. 9714. CA res add 696 tax. 

You can't replace the love and soft- 
ness of a warm puppy. But, wait till you 
experience the richness and depth this 
Subwoofer will add to your bass and the 
clarity you'll hear in your midrange. It 
lets a smaller system sound massive and 
lets a large system achieve its potential. 


D A K 14C 
JS. INDUSTRIES INCORPORATED 


TOLL-FREE ORDER LINE 


For credit card orders call 24 hours a day 7 days a week 


CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 


ANNOUNCING.. 
NEW “NO BUTTON” 
CALCULATOR CHRONO 


1 YEAR WARRANTY — 30 DAY TRIAL 


Introducing the 
“TOUCH SENSOR" 4 
CALCULATOR : 
CHRONOGRAPH 
from... 


CASIO 


It's like magic! 
Just touch the 
glass to 
calculate. And 
its only... 


| ج 55095 


Casio gives you an amazing new watch face that 
changes to a calculator face on command. Normally in- 
visible, the calculator appears only when needed. To 
use the calculator simply touch the numbers on the flat 
screen with your finger. No moving parts, no wear, no 
pop-out keys. Plus there's more. You get 3 independent 
alarms, hourly time signal, countdown alarm, 12/24 
dual time and 1/100 second stopwatch. Available in 
black polysulfone model TC-50 for $59.95, chrome 
model TC-500 for $79.95, or gold-plated model TC- 
6006 for $99.95. 


TWO OTHER TOP CHOICES! 
ни РАЗЕСНЕСК 


THE ULTIMATE TRAINING 
AND FITNESS MONITOR 
AT A LOW, LOW PRICE 


aw 


* Water resistant to BO feet 

* Electronic pulsecheck 
ee pulse with finger 
1 

* 1/100 second stopwatch to 
60 minutes, 1 second stop- 
watch to 24 hours 

e Splitiap time/time out on 
dual display 

æ Electronic calendar, 
12/24 hour time 

* 3/4 oz polysulfone case 
and band 


e Quartz accuracy to #15 
seconds each month 
* Night light 


CASIO CFX 20 SCIENTIFIC 
CALCULATOR CHRONOGRAPH 


25 SCIENTIFIC FUNCTIONS, 
12 METRIC CONVERSIONS 
AND 3 CONSTANT MEMORIES __ 


FEATURING — 
* sin, jn gris d aie 
tam Pp 
10%. e*, xY x Fx x2, iix, 
or", т". EXP, +—.К,( }, 
DEG, RAD, GRA and Ys. 
* Instant metric conversions 
* 3 constant memories 
• 1/100 second stopwatch 


to 24 hours 

• Split/lap timeftime out 

e 12/24 hour tima, 
electronic calendar 

* Daily alarm, hourly time 
signal 

• Quartz accuracy to x 15 
seconds each month 

* 3/4 oz. polysulfone case 


and band 
=+ Night light 
ALSO AVAILABLE: 
ALL STAINLESS STEEL MODEL 
CFX 200 


— ORDER TODAY! — 


Each watch has a 1 year manufacturer's warranty and we 
ive you a 30-day money-back guarantee. 
THE RUN is America’s largest quality digital watch dealer 
— further assurance your investment is well-protected. 


— FOR FASTEST ACTION — 
CARD HOLDERS CALL TOLL-FREE 


To order, call toll-free number above or send check or money 
order for the total amount plus $2.50 for first watch, $1.00 for 
each additional watch. Add an additional $2.00 for U.P.S. air 
delivery. North Dakota residents add 4% tax. 


107 Roberts St., Dept. PS-12 


P.O. Box 67, Fargo, ND 58107 
Telephone (701) 232-9400 
CS21 


26 | POPULAR SCIENCE 


© 1983 ON THE RUN 


Through the Viewfinder 


By EVERETT H. ORTNER 


Nikon’s Technocamera 


"Automatic" doesn't necessarily mean easy 
to use, any more than an automatic pilot 
in a 747 means that anyone can fly it. 
But for the skilled advanced amateur or 
the professional photographer, automatic 
multi-pattern metering (AMP), a unique 
feature on the new Nikon FA, may well 
be, as the Nikon people claim, the "great- 
est step forward since the advent of auto- 
matic exposure control.” They call the FA 
the “Technocamera.” 


AMP enables the Nikon FA to bring to | 
bear on each exposure not only the ability | 


to measure the light in a scene but to eval- 
uate it. It does that in much the same way 
that an experienced photographer would: 

e First it judges the distribution and 
brightness of the light in the various parts 
of the scene. For that, it breaks the scene 
into five segments: a center circle and four 


| corners, each with its own sensor. 


e Next, it considers the lens being used, 
feeding into the camera's microcomputer 
such data as the lens's maximum aperture 


| and its focal length. 


e Now the FAs microcomputer goes to 


| work. Its read-only memory (ROM) stores 


a distillation of experience based on the 
analysis of 100,000 photographs. Is there 


| strong backlight? The system immediately 


recognizes the need for extra exposure. The 


| technology, claims Nikon, "virtually elimi- 


nates the need for the photographer to 
make exposure compensation in the major- 
ity of difficult lighting situations." 

е Finally, the AMP system tells the 
shutter and lens (or either one, depending 


| on mode) what to do when you press the 


shutter release. 

The FA offers a choice of four exposure 
modes: programmed, in which the camera 
chooses both shutter speed and lens open- 


ing and uses AMP 
exposure logic; shut- 
ter priority, in which 
you select the shut- 
ter speed and the 
camera selects the 
lens opening, us- 
ing AMP; aperture 
priority, in which 
you select the lens 
opening and the 
camera selects the | 
shutter speed, using 
AMP; and manual, 
in which you make 
both lens and shut- 
ter choices yourself, 
using the standard 
Nikon metering sys- 
tem, with 60-percent 
centerweighting. 
The FAs viewfind- 


| er is designed to supply an amazing 


amount of information —perhaps too much. 
Its five mode displays (see sketch) are: flash 
ready light (1); liquid-crystal readout (2), 
which gives a variety of readings, from the 
shutter speed or aperture selected by the 
AMP system to warnings that the scene is 
too bright or too dark, or that you have 
not set the lens correctly; aperture read- 
out (3), showing setting in aperture-priority 
mode; shutter-speed readout (4), for shutter- 


| priority mode; and exposure-compensa- 
| tion indicator (5), to remind you, via a red 


light, that you're diddling with the nor- 
mal exposure. 

Owners of very old Nikkor lenses could 
have problems with the new FA. In 1977 
Nikon introduced automatic-indexing (AI) 
lenses, which automatically set the cam- 
era for maximum and minimum apertures. 
At the same time, Nikon offered a conver- 
sion service for most but not all non-AI 
Nikkor lenses. In 1981, in preparation for 
the coming FA model, Nikkor lenses began 
to appear with a special lens-type signal 
notch in their bases. These lenses, now 
called AI-S lenses, can be distinguished 

Continued 


The 50 Extra Set 


Here's the perfect extra 12" TV set for your bedroom, kitchen or garage. And if you've got a computer, 
now you won't have to ration TV time NEYEN shows and SOPHIA [ts yours for 550 But 


there's a catch. 

Sure you've got a TV. In fact, you've 
probably got two or three. But, between 
the family room, bedroom, kitchen and 
garage, two or three sets just doesn't 
seem to make it anymore. 

And if your kids are like mine, they'll 
be wanting their own TVs to hook up 
their computers or watch their shows. 

Now, for just $50 each, the whole fam- 
ily can watch what they want, where they 
want. But, don't forget, there's a catch. 

TOP OF THE HEAP 

Starting with a quick-start picture and 
instant sound, this 10096 solid state chas- 
sis, 12" diagonal, black and white por- 
table TV will entertain you in real style. 

You'll have sharp clear reception from 
its built-in VHF and UHF antennas, or 
you can connect it to your roof antenna. 

It receives VHF 2-13 and UHF 14-83, 
with full detented individual selection 
controls and independent fine tuning. 
Plus, it features automatic gain control 
for stable picture quality even with varia- 
tions in station signal strength. 

The set has a built-in handle so you 
can easily carry it from room to room. 
So, wherever you have a standard AC 
plug, you can now watch TV. 


And, that means that you won't miss a 
single play in a game, even when you're 
working in the garage. Plus, at our super 
low price, these TVs are great gifts too. 
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You can watch the morning news at 
breakfast in the kitchen and watch the 
late night movie in your bedroom. Or, 
put this set next to your main set and 
keep up with two ball games at once. 


If you have a computer, you'll find pro- 
gramming is a joy when you feed the RF 
signal to channel 3 or 4 on this TV, just 
as you do now with your regular TV. But, 
if you're working with color, you'll still 
need to hook up to a color set. 

Sampo, a company noted for excel- 
lence in electronics since 1936, makes 
this TV. They back it with a standard 
limited warranty backed by numerous 
service centers throughout the country. 


THE CATCH 

Frankly, we are losing our shirts on the 
portable TV, but we're looking for audio- 
philes who use audio cassettes. 

If you buy top name TDK and Maxell 
cassettes, you probably pay $3.50 to 
$4.50 each for a 90 minute cassette. 

We want you to try DAK's new Gold 
Label MLX ultra high energy, normal 
bias cassettes. Not at $4.50 or even at 
$3.50 each, but at a factory direct price 
of just $2.49 for a 90 minute cassette. 

We challenge you to compare the fre- 
quency response, dynamic range and 
signal to noise ratio of our new Gold 
Label MLX to Maxell UDXL or TDK SA. 

If they win, we'll not only give you 
back your money, we'll give you a free 
gift for your trouble. DAK's come with a 
deluxe hard plastic box, an index insert 
card and a limited 1 year warranty. 

WHY, YOU MAY BE ASKING? 

You're very valuable to us in the form 


of future business. Over 360,000 custo- 

mers have responded to bonuses like 

this. We find most of you keep buying 

once you've tried our cassettes and our 

prices; and that's a worthwhile gamble. 
NOT A BAD CATCH 

DAK manufactures a cassette with no 
problems and great sound. We've been 
hot on the heels of the frequency re- 
sponses of Maxell and TDK. The tape we 
made last year had a great frequency 
response up to 14,000hz. 

Now, our new Gold Label MLX is sec- 
ond to none. We have a frequency re- 
sponse to 19,500hz and we'll go head to 
head against any tape on the market. 

TRY NEW DAK MLX9O CASSETTES 
RISK FREE 

To get the super 12" black and white 
TV for just $50, try 10 MLX high energy 
cassettes. If you aren't 10096 satisfied, 
return only 9 of the 10 cassettes and the 
TV in its original box within 30 days for a 
courteous refund. The 10th cassette is а 
gift for your time. 

To order your 10 Gold Label DAK MLX 
90 minute cassettes and get the 12" TV 
for only $50 with your credit card, call 
toll free or send your check for only 
$24.90 for the tapes, plus $50 for the TV 
and $9 for postage and handling for 
each group. Order No. 9766. CA res add 
696 sales tax. 

A super 12" portable TV for $50 and 
DAK's new MLX cassettes make a fabu- 
lous combination of sight and sound. 


DAK 


INDUSTRIES INCORPORATED 
TOLL-FREE ORDER LINE 
For credit card orders call 24 hours a day 7 days a week 


CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 


15C 


Through the Viewfinder 


by the orange color used to show mini- 
mum aperture. 

Old, non-modified (and non-modifiable) 
Nikkor lenses cannot be used on the FA; 
they might even damage the camera. Al 
and most AI-modified lenses can be used 
(but check the serial numbers with Nikon 
to make sure), and they work successfully 
with the AMP system, except for a detail 


or two. Nikkor and series E lenses from | 


1981 on, of course, work perfectly. List price 
for the FA (body only) is about $650. 


Those compact AF 35s 


Despite all the marvelous technological 
advances in single-lens-reflex cameras, 
sales of these cameras, surprisingly, seem 
to be declining. What kind of camera is on 
the way up? Why, those compact autofocus 


| 35s I’ve written about elsewhere in this 

| issue. Canon is turning out a quarter of 
` a million of these a month, and Nikon has 
| just increased production of its compact 


AF to 30,000 a month. 
My informant on these matters is Lee 
Mannheimer, product manager of electron- 


| ic flash and cameras for Vivitar Corp., 


which produces the TEC 35, one of the 
most electronically advanced of the com- 
pacts. He says that makers of SLR cam- 


| eras might have even more cause for worry 


in the future. The reason? The compact 
autofocus range-finding cameras might be 
the forerunners of a new breed with in- 
terchangeable lenses—or, if not inter- 


changeable lenses, possibly zoom lenses. 


They would be smaller, lighter, quieter 


| than SLRs (no clunking mirror), and— 


without the complexity and cost of a re- 
flex mechanism—a lot cheaper. They should 
be coming out, says Mannheimer, some 
time in the 1980s. 

After the '80s? Expect electronic imaging 
to come on strong, predicts Mannheimer. 
What is Vivitar working on now? They're 
working on a camera they expect to intro- 
duce three years from now, in 1986. What 
will it be like? Read the above—and guess. 


VR instead of HR 


Ninety percent of disc-camera owners are 
"satisfied" or "very satisfied" with their 
cameras, Kodak says its surveys show. 
What about the other 10 percent? The new 
disc film that Kodak began to distribute 
in October should make them a lot happier. 
It’s Kodacolor VR (instead of HR) disc film, 
and it offers improved grain, sharpness, 
and contrast. Price: the same. 


Snapshots 


e Will all cameras be talking someday? 
Fuji's Fotorama F-55 voice camera, an 
instant-picture camera that uses Kodak- 
type film, gives four instructions to its 
users: "Please take out film cover"; “Let's 
focus"; "Please use flash"; and "Film has 
run out" The camera is on sale only in 
Japan, and there are no plans, says Fuji, 


to introduce it into the U.S. marketplace. 

е Polaroid Corp. has introduced a new 
3-D technology for movies. The process uses 
circular polarizing filters on the projector 
and matching filters in eyeglasses that the 
viewer wears. À big advantage of the sys- 


| tem, says Polaroid, is that it allows the 


viewer much greater head movement. 

€ A wireless system for transmitting 
photographic images directly from the film 
has been developed by Nikon. There's no 
need for prints or darkroom enlarging. 
Instead, the system reads the picture image 
by means of charge-coupled devices (CCDs) 
and digitizes the information for storage. 
The system will make its debut next spring 


| at the Los Angeles Olympics. 


€ Blacker blacks, whiter whites, and su- 


| perior tone rendition are claimed for Ko- 


dak's new Polyfiber printing paper, which 
will replace such old reliables as Kodak 
Polycontrast and Kodak Polycontrast Rapid. | 
Handling and processing are the same, 
with contrast controlled by the same fil- 
ters used for Polycontrast. 

e Change the focal length of a lens by 
pumping in some gas? That's the essence | 
of a new Xerox patent reported by Photo 
International, which is published in Japan. 
According to the patent, filling the inter- 
nal air space between two central lens ele- 
ments with chloropentafluoroethane, and 
using a variable-pressure device to pres- 
surize the gas, changes the refractive index 
of the glass and alters the lens' focal length. 
The lens would be used for copying. 


FIRESTONE INTRODUCES 


AN INCREDIBLE LINE OF BATTERIES 
WITH AN INCREDIBLE OFFER. 544.88 


SALE ENDS| 
DEC. 31,83 


Leave it to Firestone to 
bring you the power you need 
at a price you'll love. 

Firestone's new mainte- 
nance-free batteries give you 
plenty of power for dependable 
starts. Power to get you through 


the toughest weather. Power to meet even the demand of 


older vehicles. 


And to get you to try one now, Firestone is offering the 
Extralife 50™ until December 31 for $44.88—a savings 


of $14. 


You can get even more power and longer life with the 
Firestone Supreme 60™Or get all the power you need 
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that's right for you. 


Filestone batteries at Firestone 
stores and participating dealers 
nationwide. You can even charge 
them on a Firestone Credit Card. 
Firestone batteries. 
Unbeatable performance. 
Unbeatable prices. 


at a price you'll love with the 
Valulife 407" Because whether 
you have an American car, import 
or light truck—there's a 
Firestone battery dkm 


Come in and see 


Firestone 
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It's a personal stereo breakthrough. Not only does it play cassettes, AM, and FM stereo, it's a dictation 
recorder too. Plus, in addition to its Samarium Cobalt headphones, it has a monaural monitor speaker. 


It's all here. You'll have the world at 
your fingertips. 

Whether you're jogging around the 
block listening to your favorite music 
cassette or FM stereo station, keeping 
up on a-ball game on AM, or dictating 
into the built-in microphone, now just 
one personal stereo does it all. 

ENTERTAINMENT AND WORK 

Most fine stereo equipment is designed 
to be lovingly placed on a shelf and 
never moved. Obviously, this isn't a prac- 
tical way to listen when you're walking 
your dog or mowing the lawn. 

This personal stereo incorporates a 


special anti-rolling mechanism to keep | 


your music smooth and stable even when 
you're not. And, don't forget the sound. 

When you put on the Samarium Cobalt 
feather-weight headphones, you'll hear 
a kaleidoscopic explosion of sound that 
will knock your socks off. The music 
quality is thrilling. 

Plus, there's a super thin monaural 
monitor speaker that's actually built into 
the cassette door so you don't have to 
wear the headphones. 

But please note, although the monitor 
speaker is great for playing back dicta- 
tion or spoken word tapes, if | could only 
use one word to describe its musical 
potential, l'd have to say, "rotten" or 
“lousy” at best. 

Well, that's two words, but as good as 
this unit really is with headphones, the 
monitor speaker just doesn't make it. 

So, if you can live without music through 
the monitor speaker, you're going to 
love both the sound quality, the mechan- 
ical reliability, and the numerous features 
this super personal stereo has to offer. 

WINDOW ON THE WORLD 

Now you can listen to your favorite FM 
stereo stations while you' re on the move. 
A sensitive FM tuner picks up and locks 
in the stations. And, the headphone cable 
is used as a powerful antenna. 

The AM tuner is a perfect companion 


for news and sports. You can take it to a 
game for the play by play, keep up with 
the news at work, or just switch to news 
when you want to catch up with the world. 

And look at this. You can record FM 
stereo or AM internally by just pushing 
record while you listen to the radio. You'll 
make great sounding recordings any- 


where, anytime. 
DICTATION WONDER 

Now you can dictate in real style. You'll 
have all the convenience features from 
this incredibly small deck. It's just 43$" 
wide, Зу” high and only 1%" deep. It's 
easy to carry and to use with one hand. 
Push record and you'll make great 
sounding recordings. You even have cue 
and review so you can check back to see 


what you've recorded, or skip forward. 


And yes, for dictation the monitor speak- 
er is fine. But, wait till you hear the fidelity 
of your voice when you put on the head- 
phones. You never sounded so good. 

FINAL FACTS 

Our Musical Business is made by Uni- 
tech, a leader in personal stereos. It's 
the latest state of the art. 

Besides its extremely small size, it 
uses the new electronics that allow it to 
operate on only two AA batteries (not 
included). It comes with a protective 
leatherette carrying case. It's backed by 
a standard limited warranty. 

It has a sophisticated automatic record- 
ing level control that will let you record a 


group conference or speak right into 
the microphone. 

And speaking of microphones, its built- 
in condenser mike is excellent, but you 
can plug in your own external mike for 
remote or concealed recording. 

TRY THE MUSIC BUSINESS 
RISK FREE 
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Wait till you hear the sound. Wait till 
you do some dictation. This is a super 
personal stereo, a super electronic note- 
book, and a complete entertainment sys- 
tem that'll be your window on the world. 

Try it in your own home or office risk 
free. If you're not 10096 satisfied, simply 
return itto DAK in its original box within 
30 days for a courteous refund. 

To order your Music Business Cassette 
AM & FM Stereo And Dictation Record- 
er risk free with your credit card, call toll 
free or send your check for, and look at 
this, just $79 plus $4 for postage and - 
handling. Order Number 9774. CA res 
add 6% sales tax. 

Never has so much been put into any- 
thing so small, and been carried out 


"DAK 


INDUSTRIES INCORPORATED 
TOLL-FREE ORDER LINE 


For credit card orders call 24 hours a day 7 days a week 


CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 


12C 


Reduce heating bills and seal 
drafty windows with Mortite— 
America's best-selling window 
weatherstrip for over 40 years. 


Mortite presses into place with 
fingertips. Seals an = ~- 


To seal around doors, buy 
Mortex foam-on-wood AE 
strips. Easy to install. ~<a 
Package does 2 

entire door. 


New 
Complete line 
of energy-saving 
Shrink-Fit Storm Window Kits ". 
Ask for Mortell energy-saving 
products at hardware stores and 
home centers. 


For information, write to us. 


MORTELL 


Your seal of good value. 


Dept. P583 
MORTELL COMPANY /KANKAKEE, IL 60901 
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By EVAN POWELL 


New horizons 


Now there's something new in EPCOT Cen- 
| ter at Walt Disney World: Horizons. This 
exploration of 21st-century living has just 
opened and is sponsored by General Elec- 
tric. Upon entering the three-acre pavilion, 
you board a train for a glimpse of the past 
followed by a journey into the future. You 
travel to a once-arid desert, now a bloom- 
ing agricultural complex thanks to voice- 
controlled robots. 

The farmhouse of the future has also 
changed: Mom's in a control room, direct- 
ing voice-controlled robots and helium lift- 
ers as they collect and transport a harvest 
of genetically engineered fruits and vege- 
tables. Dad and Junior are preparing a 
birthday cake in the all-glass circular kitch- 
en, assisted by a voice-operated pantry and 
a computer that monitors kitchen inven- 
tory and automatically orders groceries as 
needed. When they're done, cleanup and 
storage are simple with "smart" appliances 
such as an ultrasonic utensil cleaner and 
a vegetable vitalizer, which dehydrates and 
then restores vegetables to their original 
quality. 

After this peek at tomorrow's appliances, 
I found it dull going back to my present- 
day kitchen. 


Q&A 
Wood-stove conversion 


I’ve seen advertisements for several devices 
that convert a conventional wood burner 
to a catalytic stove. Your reports on the 
catalytics have been quite favorable, and 
| I would like to convert my Craft stove if 
| these kits really work. What do you think? 
Bill Perry, Bristol, Tenn. 


Uni-Com by Riteway has high output. 


Housepower Clinic 


Most retrofits Гое seen will indeed reduce 
pollution and creosote buildup, although 
to a lesser extent than a true catalytic stove. 
And true catalytic stoves put out more heat. 


The reason a retrofit device is not as effi- | 


cient is that it's typically located in the 
smoke pipe at the outlet of the stove, so it 
takes longer to reach the temperature at 
which it begins to be effective (about 500 


| degrees F). And most retrofit devices do not 


have good. heat-transfer characteristics, so 
any additional heat generated passes up the 
chimney (this means that your chimney 


should be thoroughly cleaned before add- | 


ing a retrofit catalyst to prevent ignition of 
previously deposited creosote). 
Some manufacturers offer custom conver- 


| sion units for their own stoves, and the best 
| of these approach the performance of true 


catalytics. Your Craft, however, does not 
have such a kit available. 

Only two retrofits I've evaluated have 
good heat output: the Smoke Dragon ($350 


| from Penn Stove Co., Mifflin County Indus- 
| trial Plaza, Lewistown, Pa. 17044) and the 


Uni-Com Catalytic Damper by Riteway 
($200 from Uni-Com by Riteway, C&W 
Dr., Bridgewater, Va. 22812). Watch out 
for retrofits that are not of heavy-duty con- 
struction—some are housed in ordinary 24- 


| gauge smoke pipe, which may not be enough 


to withstand the extra heat for a long period. 


Bad broiler 


The top broiler element in my General | 


Electric range does not come on when I 
twist the dial. I have postponed having it 
repaired because the oven continues to 
bake normally, but now I need the broiler 
for holiday cooking. Can I repair it myself? 

Jerry Newton, Oklahoma City, Okla. 


Yes, but first determine what the problem | 
is. Turn off all power to the range. If your | 


model has a lift-off door, removing it makes 


ing screws. If the sensing tube for the ther- 
mostat is in the way, carefully lift it from 
its clips (wear rubber gloves; many tubes 
contain a caustic material that can be re- 


| leased if the tube is broken). 


Remove the screws from the rear mount- 


| ing bracket and the front support bracket; 
the element can now be pulled several inches | 
| from the rear wall. Take a close look to see 


if a wire has broken loose from one of the 


| terminals. If so, replace it after thoroughly 


cleaning all the terminals; this alone may 
cure your problem. 


If the wires appear OK, remove the screws 
| that attach them to the element, taking care 


not to bend the terminals. Set a multime- 
ter to the RX-1 position and place the meter 
probes on the two terminals. The meter 


should indicate 15 to 30 ohms resistance. | 
Continued | 


| it much easier to reach the element-mount- | 


Hiss Assassin 


Get the musical impact of a live performance without tape hiss and 
with up to 90db dynamic range. Plus, decode dbx discs too. 


RECORD /PLAY 
dbx 
POWER Бу: IN OUT 


— CENE TON 


Don't make your music loud, make it 
thunder. Don't make it just soft, make it 
whisper. dbx brings the excitement and 
emotional impact of a live performance 
to your stereo system. 

dbx is a two-part system. Not only 
does it "for all audible intents and pur- 
poses eliminate tape hiss”, it also in- 
creases the overall dynamic-range capa- 
city of your cassette deck, letting you 
record both louder and softer sounds. 

Dynamic range is the difference in 
volume between the softest and the loud- 
est passages in your music, and it's the 
key ingredient in the drama and impact 
of live music. 

FANCY NAMES 
It's called Linear Decibel Companding. 

And, basically it compresses the dynamic 
range as the music signal is transferred 
onto tape or disc by a2 to 1 ratio. And, it 
does the same thing in reverse when a 
tape is played back. 

So, you'll get full unrestrained uncon- 
stricted sound because your tape isn't 
being pushed to its limits. Only half the 


All records have them. Even when 
they're new. Those annoying clicks and 
pops are caused by scratches, dirt, static 
electricity and normal record wear. 

Now from SAE, comes a way to remove 
or at least drastically reduce clicks and 
pops with no loss of musical quality. 

Clicks and pops (called impulse noise) 
are different from music in that they 
have a rapid attack and decay time. In 
addition, they have a tendency to be out- 
of-phase, while the music is in-phase. 

A logic circuit in the Click and Pop 
Assassin, monitors the musical program 
searching for the unique combination of 
conditions that indicate impulse noise. 


dbx 


Жы NGO 
TAPE RECORD/PLA 
NOISE ELIMINATOR: 


ШЧ 


normal signal strength is recorded. 

And with dbx discs, where the record 
groove could only handle up to 65db of 
dynamic-range for audiophile records 
and 50-55db for standard records, now 
both tape and records can achieve up to 
90db of dynamic range for an absolute- 
ly thrilling sound. 

So, for recording your own audiophile 
quality cassettes or playing back dbx 
discs or cassettes, your system can now 
produce incredibly dramatic sound. 

BUT, IT'S A HISS REDUCER 

The dbx system gives you over 30db 
noise-reduction over the whole 30- 
15,000hz audible frequency spectrum, 
not just at the mid to high end like the 
competition. The difference in the hiss 
you won't hear is dramatic. And, it's 
easy to test. Just compare a cassette 
you record with 'their system to the 
same tape recorded with dbx. 

Its no wonder that dbx tape noise- 
reduction systems are used in about 8096 
of the professional recording studios 
around the world. It really works. 


Click And Pop Assassin 


A click or pop on a record is just annoying. If you copy it onto a 
tape you'll be aggravated for years. | 


а 
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When the computer brain of this sys- 
tem finds clicks or pops, it shuts down 
the music for a microsecond while a 
Music Restoration Circuit surrounds the 
impulse noise and replaces it with an 
extrapolation of the music around it. 

The result is a significant reduction of 
impulse noise, with no sacrifice of the 
music. In short, you won't hearthe clicks 
and pops. And, you won't hear the Click 
and Pop Assassin doing its job either. 

This unit has a neat switch called an 
'invert switch, which lets you listen to 
what it's taking out. It also has a sen- 
sitivity control. So, you can hear the 
music, the clicks or you can hear it all. 


SO, HERE IT IS 

The new dbx NX-40 will assassinate 
tape hiss as you record and play tapes. It 
will let you decode dbx records and pre- 
recorded tapes. It will let you achieve live 
performance quality, dynamic realism. 

And, best of all, you don't have to buy 
a new cassette deck to use it. It simply 
plugs into your system between your 
receiver and your tape deck (after an 
equalizer if you have one). 


And, it will start giving you incredibly 
dramatic sound against a background of 
complete silence. It comes complete 
with patch cords and a standard limited 
warranty from dbx. 

TRY THE HISS ASSASSIN 
RISK FREE 

Yes, it's a hiss assassin. And, yes you'll 
have more dynamic range. And, yes it 
can make your stereo sound dramatic. 

So, bring dramatic, hiss free sound to 
your stereo risk free. If you aren't 10096 
satisfied, simply return it in its original 
box within 30 days for a refund. 

To order your dbx noise reduction 
system, risk free with your credit card, 
call toll free or send your check for only 
$99 plus $4 for post. & handling. Order 
No. 9747. CA res add 696 sales tax. 

Hiss free dramatically dynamic sound 
is yours for use with any tape deck. And, 
this dbx is digital ready now. 


TRY IMPULSE NOISE REDUCTION 
EE 


RISK FR 
Try it in your system. It makes a phe- 
nomenal difference you'll especially ap- 
preciate when you're recording. It hooks 
into the tape loop in front of your deck. 
You can use it when уои re just listen- 
ing to records too. If you're not 100% 
satisfied, simply return it within 30 days 
in its original box for a courteous refund. 
To order your SAE Impulse Noise Re- 
duction System risk free with your credit 
card, call toll free or send your check for 
only $149 plus $4 for post. & handling. 
Or. No. 9748. CA res add 696 sales tax. 
It really works. It doesn't remove things 
like tape hiss and the like, but it does 
seem to remove 80 to 9096 of all the 
clicks and pops on my records. 


INDUSTRIES INCORPORATED 
TOLL-FREE ORDER LINE 


For credit card orders call 24 hours a day 7 days a week 


CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 


98C 


WITH THESE HIGH PERFORMANCE 


LISTEN TO THE WORLD PERSONAL SHORTWAVE RADIOS 


EXCITING FM-STEREO 


ATS-801 $1390 


Scan 
; Quai PLL Synthesized 


» Alarm Clo 


SG-786 $65% 
* AM/FM-stereo/SW1-SW4 
* Hi/Low Tone Control 
* Stereo/Mono Mode 
* 180(W) x 117(H) 
x 33(D)}mm 
$G-701 $5500 
* AM/FM-stereo/SW1/SW2 


* Tone & Balance Control 
• Stereo/Mono Mode 


. AM/FM-stereo/LW/SW Auto 


* Digital Tunin wa memories 


ck 
« 180(W) х тон) x 30(D)mm 


« 170(W) x 84(H) х 33.5(D)mm 


New 


Hot seller in Europe comes to U.S. 
Enjoy news and music in English and 


FREE light weight foldable headphone 
IS included for you to enjoy your favor- 
ite FM music in STEREO. The sound is so 
dynamic you will think it is coming out 


from the much more expensive home unit. | 


To order, send check or money order plus 


$2.95 shipping and handling charge | 


(California residents add 676 tax) to: 


— SANGEAN 


INTERNATIONAL 
|4 Woodhollow, Irvine, Ca. 92714 


Money back guarantee if returned 
within 30 days 


Home and Professional 
Computer Books. 


How to Feel at 
Home with a 
Home Computer. 


Finally—a book that answers the 
most asked questions about a Home 
Computer—what it is, what it does 
and what it can do for you. A “must 
read" for anyone who owns one or is 
thinking of buying. 

You'll see that a Home Computer 
is useful, practical, educational, 
fascinating, and fun . . . For the 
whole family. This book tells you 
how. And why. 


Two New Computer Books . . 
computer retailers. 


256 

pages 

i 51 295 
Personal/Professional 


Computers. 
How can they help you? 


Teas. fg YER Лы 


Here, in one clearly-written, fully- 
illustrated, easy-to-understand book 
is an in-depth look at computers and 
what they can do for you. It's a 
practical guide for using computers 
in your business. You'll learn enough 
about how computers work to effec- 
tively evaluate their utility. It's a 
book that managers in every business 
need—in every business big or small. 


. available now at leading bookstores and 


Or, if you choose to order direct, send check or money order, $12.95 each 
book (plus state sales tax and $1.25 handling), to: Texas Instruments, 


Dept. CB-13, P.O. Box 3640 M/S 54, Dallas, Texas 75265. 


TEXAS 


«4i 


INSTRUMENTS 


Creating useful products 
and services for you. 


© 1983 TI Printed in U.S.A. 
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local languages from other countries. А | 


Housepower Clinic 


If the reading is zero, replace the element. 

Next, check for ground by setting the meter 
to a high-resistance position such as RX- 
1000 and touching the probes to a termi- 
nal and to the metal sheathing that covers 
the element. Do this for each terminal. If | 
the needle moves up the scale, replace the 
element. 


Metal in microwaves 


I have always heard that you should never 
use metal utensils in a microwave oven. I've 
been told, too, that metal will not damage 
newer ovens. What's the true story? 
Anne Dobson, Chicago, Ill. 


i 


Why take a chance? It's true that newer de- 
signs have sophisticated traps to help pre- 
vent reflection of microwaves back into the 
magnetron where they can cause extensive 
damage. However, metal utensils will pre- 
vent microwaves from traveling through 
food in a normal pattern, which yields poor 
cooking results. Use metal only as recom- | 
mended by the oven’s manufacturer; for 
example, wrapping foil around a turkey leg 
to prevent overcooking. 


Quieting a noisy fridge 


I have a 1978 Amana energy-saving refrig- 
erator, and the noise from the air-circulat- 
ing fan is quite loud. My serviceman says 
it's operating properly. The refrigerator is 
level, and I leave the thermostat on low be- 
cause of my area's low humidity and be- 
cause І open the door only occasionally. 
There seems to be good air circulation 
around the cabinet. 

Does anyone offer sound insulation or a 
slower-speed fan that will reduce the noise 
level? I have to turn up the volume of my 
radio to hear a quiet passage when the re- | 
frigerator starts. 

J. E. Janicke, Eldorado Springs, Colo. 


Your letter suggests that this problem has 
existed since you bought it. That refrigera- 
tor model is not normally noisy, so I would 
start by inspecting the fan blade and mount- 
ing system. With the refrigerator unplugged, 
look closely for a bent blade or a buildup 
of debris. With a vacuum hose, clean the 
unit compartment and condenser coils care- 
fully. Inspect the mount for a loose screw; 
isolate it with rubber washers if you can do 
so without altering the position of the blade 
in the metal divider. Sometimes a fan can 


| transfer harmonics to the metal mounting 


plate that are in turn transferred to the 
cabinet, amplifying the noise level out of 
proportion to the source. Faucet washers are 
good tsolators. 

Squeals or metallic noises that start after 
years of use may be caused by a dry fan- 
motor bearing. Often, a light application of 
non-detergent 20-weight motor oil on the 
motor shaft will be enough to remedy this 
condition. 


Got a home-equipment problem? Write to Evan Powell/ 
Housepower Clinic, Chestnut Mountain, Rte. 1, Box 322A, 
Travelers Rest, S.C. 29690. Be sure to include appliance 
make and model number in your question. Sorry, but un- 
published questions cannot be answered by mail. 


Thunder Lizard Mistake 


Earlier this year we offered a 15" BSR speaker system with the wrong tweeter at a close-out price. 
Now, here's a super improved version of the same speaker for the exact same close-out price. 


It was a mistake. Somebody goofed 
and put the wrong tweeter in 3500 of 
BSR's best 15" 3-way speaker systems. 

THUNDER LIZARDS 

BSR's salesman referred to the speak- 

| ers as Thunder Lizards because the 15" 


acoustic suspension bass driver is so | 


powerfully dramatic that it can literally 
recreate the power of an earthquake or 
explosion in your living room. 
Unfortunately, without the brilliant and 
powerful exponential horn tweeter, the 
bass simply overwhelmed the highs and 
so the name Thunder Lizard was born. 
But, DAK came to the rescue. We not 
only bought all 3500 of the speakers, we 
bought the exponential horn tweeters 
that BSR had left out and let our cus- 
| tomers install the correct tweeter them- 
selves. The highs and lows this system 
created were nothing short of awesome. 
BUT, THERE'S A PROBLEM 
We thought we'd have enough speakers 
for the rest of the year, but we sold over 
3300 in just our Spring Catalogs. So, we 
went back to BSR and tried to buy more 
of the speakers. But, they only sold us 
the first batch at a close-out price be- 
cause they had put in the wrong tweeters 
and didn't know what to do with them. 


BSR said that luckily they didn't make 


mistakes very often and the only other 
‘problem’ they had was an inventory of 
6000 too many super tweak 8" mid- 
range drivers with an exotic polypro- 
pylene cone they used for an expensive 
BSR tower system. 

LOOK NO FURTHER 

Well, to make a long story short, we 
got BSR to replace the plain paper 5" 
midrange in the Thunder Lizard Mistake 
with the new exotic 8" polypropylene 
midrange driver. And, they put the cor- 
rect tweeter in for us too. 

‘So, for exactly the same close-out 
price, we have 6000 speaker systems 
that produce a kaleidoscopic panorama 
of sound that is nothing sort of incred- 
ible. You're in for an earthshaking, bone 
jarring musical experience. 

The exponential horn tweeter gives 
you startling dramatic highs to 20Khz. 
You won't just hear cymbal crashes, you 
will experience them. The highs are sim- 
ply brilliant. Plus, a brilliance control 
lets you decide just how powerful you 
want the highs to be. 

The bass, all the way down to 20hz is 
reproduced with thundering accuracy by 


the pride of the BSR line, a 15" acoustic 


suspension bass driver. The lows seem 
to have life of their own. 

You'll hear string basses emerge that 
you never knew were in your recordings. 
Just a bass drum is an experience. 

And finally, the midrange from 1000hz 
to 4000hz is flawlessly reproduced by 
the newest development in high-tech 
speakers. Instead of using paper, poly- 
propylene is used. 

Its characteristics give incredible purity 
to the entire midrange. It's much more 
accurate than a paper midrange. 

And,it's a perfect match for the drama- 
tic thundering bass and startling highs 
these speaker systems produce. There's 
a presence control that lets you adjust 
the midrange level to suit your taste. 
GREAT LOOKS AND GREAT SOUND 

The beautifully crafted wood-grain ap- 
pearance cabinet is 29" tall, 18" wide 
and 10%" deep. It comes with a beauti- 
ful removable real cloth speaker grill. 

BSR backs this system with a 2 year 
limited warranty, and speaking of protec- 
tion, the tweeter is fuse protected. The 
system can handle 180 watts peak, 90 
watts continuous and requires 15 watts. 

NEVER AGAIN? 

BSR says that this is it. When these 
6000 speakers are gone, there'll be no 
more. They say they have no more mis- 
takes and no more extra speakers. 

Well, we're delighted they make mis- 
takes. And, we know once you've heard 
these 15" three-way speaker systems 
you'll be delighted too. 

"THUNDER LIZARDS NO MORE' 

RISK FREE 


Soft listening will give you a fullness and 
realism of sound not possible with con- 
ventional 10" and 12" speaker systems. 

And, waittill you (and your neighbors) 
hear the thundering realism of high vol- 
ume listening with these incredibly pure 
audiophile speaker systems. 

Normally, only the most sophisticated 
audiophile can afford the ultimate, a 15" 
3-way system. But now, due to BSR's 
errors, anyone can experience the incre- 
dible realism of a truly great speaker. 

If for any reason you're not 10096 over- 
whelmed by these speaker systems, sim- 
ply return them to DAK in their original 
boxes within 30 days for a refund. 

To order your BSR top of the line 15" 
3-way loudspeaker system with the ex- 
ponential horn tweeter and the new 8" 
polypropylene midrange already instal- 
led by BSR risk free with your credit 
card, call toll free, or send a check notfor 
the suggested retail price of $199 for 
the system with the 5" midrange but for 
only $119 each plus $12.50 each for 
postage and handling. Order Number 
9717. CA res add 6% sales tax. 

Now, without even having to install 
your own tweeter, you'll experience dra- 
matic earthshaking musical sound that's 
so startlingly alive, itll send shivers 
through your body for years to come. 


DAK T 

INDUSTRIES INCORPORATED 
TOLL-FREE ORDER LINE 

For credit card orders call 24 hours a day 7 days a week 


CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 


Here’s the secret about a 
typewriter that may surprise you. 


Psst. Wanna buy a great typewriter? We've 
got one cheap. But before you leap for your 
telephone, here's a little secret not too many 
people know. 

The Silver Reed EX-42 electronic typewriter 
is not your average typewriter. For $295 you 
actually get more than you pay for. 

Inside the typewriter is a circuit board that 
contains the first of the integrated circuits and 
microprocessors required to expand the unit 
into a full-fledged, letter-quality computer 
printer. Simply by plugging in a very power- 
ful computer circuit board module, you can 
expand the Silver Reed into a printer or even 
a portable computer terminal. 

You just can't take an electronic typewriter 
and expand it into a printer by adding the 
computer logic. A printer gets an enormous 
amount of use and requires a heavy-duty 
motor for the printing mechanism and the 
daisy wheel. Unfortunately some typewriter 
companies have tried to convert their units to 
printers but their typewriters just don't last. 

The EX-42 already has a heavy-duty servo- 
controlled stepper motor. Silver Reed was 
planning for their printer expansion and were 
paying almost ten times more for their motors 
than they had to. So for the $295 you get a 
typewriter that is electronically more advanc- 
ed and mechanically more powerful than it 
has to be. 

What does this mean for you? Simple. !f you 
want to buy an electronic typewriter built bet- 


ter than practically any other similar unit on 
the market without paying extra for it, the 
silver Reed at $295 is a steal. 

But later, if you do decide to turn it into a 
printer, you can easily do so with an expan- 
sion module available from JS&A for only 
$369. But first let's describe the typewriter. 

The Silver Reed EX-42 has a daisy wheel 
printing element and carbon film ribbon that 
produces an incredibly crisp, clear impres- 
sion. The unit is whisper quiet. It features a 
correcting key which can "remember" and 
lift off the last sixteen letters typed and the 
daisy wheels quickly pop in and out. A 
10-pitch Prestige Pica wheel comes with each 
machine and other typefaces are also 
available in either 10 or 12 pitch. 

simply by adding the expansion module 
your EX-42 can do centering, decimal tabula- 
tion, auto indent, 15-pitch mode and it even 
has a ‘return zone feature which 
automatically gives you a carriage return 
when you reach the end of a line and press 
a space bar or hyphen. We'll send you details 
on the expansion module when you order the 
typewriter. 

If you're looking for the finest typewriter 
value available with features and expansion 
capabilities that will keep up with the latest 
technology, we urge you to order a Silver 
Reed EX-42 at no obligation today. 


Silver Reed (6066P2 5.00) 
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Hands-Free 
Headset. 


This micro-light headset give 
you twice the convenience. 


Relief at last. Here's a product that lets 
talk on the phone without holding the гесе! 
With both hands free you can take no 
easier, look through files—all while you tà 
But there's even a more exciting feature 

The studio-quality headset is a comfort 
wear. It's so light you forget you're weari| 
it. The boom mike is fully adjustable and t 
speaker pad rests gently against your left 
right ear. 

Most headsets plug into your ear. With t 
Hands-Free, the pad rests comfortably | 
your ear. And two ear pads come with it 
one for normal conversations and a larc 
pad for noisy environments. 

There's an amplifier that attaches to yc 
telephone with a Velcro* pad so that you c 
adjust the volume level of the incoming c: 
You hear the party clearer and the voi 
reproduction is as good or better than me 
conventional telephones. 

The unit has been approved by the FC 
it weighs only 3 ounces, plugs into a 
modular phone and has a seven foot ca 
with a clasp so you can clip it out of your we 
The headset works perfectly with any pho 
which doesn't have its dial or keypad built ir 
the handset. Experience the freedom of t 
ing the phone with a Hands-Free Heads 
Order one, today. 

Hands-Free Headset (1070P2 4.00) . . $ 
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One JS&A Plaza 
Northbrook, Illinois 60062 
CALL TOLL FREE 800 323-6400 


IL residents add 696 sales tax. ©JS&A Group, Inc.,1983 


etector 


It may just save your life. 


America's biggest killer is the drunk driver. 
ndreds of thousands of innocent victims 
> maimed or killed because somebody had 
р much to drink and didn't realize it. 

he Blotron is a small pocket-sized elec- 
nic device that measures the amount of 
ohol in your breath. You simply turn it on, 
pw into a chamber and the unit compares 
e alcohol in your breath to a predetermin- 
electronic norm. 


If your blood contains over point 1% of | 


zohol by weight, you are considered drunk 
id the Blotron flashes a red light. If your 


'dy contains a minimum amount of alcohol, | 


2 unit flashes green. And if you're in bet- 
зеп, the unit flashes yellow. 

With other alcohol breath analyzers you 
ow through a tube which measures your 
eath's alcohol content as it passes through. 
hen you blow into the Blotron, your breath 
trapped in a chamber which seals itself. 
jur breath sample is then carefully com- 
ired to a sample gas that acts to calibrate 
e unit. An integrated circuit then computes 
а amount of alcohol based on the com- 
rison and then powers the lights and meter 
indicate the level of alcohol in your breath. 
We call the Blotron a 'Crash Detector' for 
юа reason. You don't have to be a criminal 
drink too much and not realize it. Very often 
э most law abiding citizen with the cleanest 
iving record can get trapped into a cir- 
mstance that ends up in an arrest and a 
| sentence. The Blotron is simply an ac- 
rate and reliable device to help you deter- 
ne a safe time to drive your car. And we 
ow for sure that its use will save many lives. 


Technology, high quality standards and 


255 production has made the Blotron possi- 
з. Who knows how many lives will be sav- 
| from its sale? Order one, keep it handy 
d encourage others to do so too. 

stron (0017P2 4.00)............. $39 


The biggest new fad in electronics is the 
automatic card dialer. Hold it up to the 
mouthpiece. Press a number and zap, out 
come tones which dial the number. 

But the card dialers are either too bulky, 
have a small memory or are too expensive. 
The Calling Card has solved all that. 

First, the Calling Card is as thin as most 
pocket calculators—only 3/8” thick. This en- 


courages you to always have it with you. | 


secondly, it has a large memory. It will hold 


120 numbers— 70 eight-digit numbers and 50 | 


thirty-digit numbers. This gives you plenty of 
room for long distance, local and the MCI or 
Allnet long distance services. 

The memory channels are stackable, so 
you can combine channels and they are easy 
to recall by either pressing a single or dou- 
ble number or letter. 

The Calling Card is not expensive, especial- 
ly when compared to the thicker, bulkier or 
more costly units. The unit measures only 
2V2 x 4V4, comes with a vinyl case, direc- 
tory and a two-year battery. 

If you're looking for an accurate, convenient 


| and inexpensive way to store and access 


your phone numbers, the Calling Card is the 
ultimate electronic gadget. Order one, today. 
To order, credit card holders call toll free 
and ask for product by number shown below 
or send a check plus $4.00 for delivery. 


| Card Caller (1092Р)............... $79 
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Wilh Ears 


Why would one need ears? 


The answer, of course, is that flashlights 
don't need ears. But some clever engineers 
came up with an idea. They put a highly sen- 
sitive and directional microphone inside an 
acoustic chamber (which just happens to look 
like a flashlight), made it completely portable 
and attached a great pair of headphones. 
What did they end up with? The Bionic Ear—a 
device that helps you hear distant sound like 
it was right next door. 

The Bionic Ear is a very useful product. If 
you re a hunter searching out game, a farmer 
trying to find pests in your fields or a 


| policeman doing surveillance, the Bionic Ear 


can really help. Please, however, don't use 


| the Bionic Ear to snoop. First, it's illegal, and 


second, if you use it on busy streets or where 
there's a lot of background noise, it won't 
work very well. 

The Bionic Ear comes complete with 9-volt 
battery, headphones, volume control and 
there's also a hand-held parabolic dish 
available which improves the unit's directional 
accuracy. You'll be able to locate noises faster 


with less background interference. Why not 


order your Bionic Ear, today? 
Bionic Ear (4030P2 4.00) 
Parabolic Dish (4031P2 3.00)........ 35 
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One JS&A Plaza 
. Northbrook, Illinois 60062 
CALL TOLL FREE 800 323-6400 


IL residents add 6% sales tax. ©JS&A Group, Inc.,1983 


for solar salts 


"Our solar salts are unique," says 
Bryan Boardman, president of Board- 
man Energy Systems, "because they 
don't have the problems associated with 
other phase-change materials." 
Phase-change materials store heat 
when melting and release heat when 
crystallizing. But because of prob- 


Build some 
fun into 


Put yourself behind the wheel of 
the sports car of your dreams... 
an authentic replica of the classic 
1952 MG-TD. It's fun, it's easy 
and it costs far less than you ever 
dreamed when you build it your- 
self with Fiberfab. Your choice 
of either front or rear engine 


Stainless-steel tubes 


lems with their chemical content and 
packaging, most materials don't store 
enough heat, says Boardman. “We've 
finally solved those problems,” he 
points out. 

His solution: the Energy Tube, a 
stainless-steel tube containing Glau- 
ber’s salt (sodium sulfate and water) 


Now available 
in front or 
rear engine drive 


drive. Offers lots of sports car 
driving pleasure. Backed by over 
twenty years of experience help- 
ing people build the cars of 
their dreams. Fiberfab...fun 
to build, fun to drive, fun to 
own. For complete information, 
just call toll-free: 


1-800-328-5671 


Or complete and mail the coupon. 
Then build some fun into your life. 


I have enclosed $1.00. Please send me information about the 
Fiberfab MG-TD replica of the '52 sports car that became a classic. 


NAME AGE 
ADDRESS 

CITY STATE ZIP 
HOME PHONE BUS. PHONE 


Mail to: 


8800 West Highway 7 


FIBERFAB INTERNATIONAL INC. 


FIBERFAB Minneapolis, MN 55426 


16-L-3 
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and hydraulic cements. When the 
salt melts, some sodium sulfate goes 
into solution, and some is uniformly 
suspended. When the solution resolid- 
ifies and releases heat, all of the sul- 
fate combines with water to reform the 
salt. In other materials, Boardman 
says, some sulfate settles to the bot- 
tom. When the solution resolidifies, 
the particles don't join with the water 
and there is less salt and less heat 
capacity. 

Some makers simulate this suspen- 
sion, Boardman claims, by adding clay 
and silica to form a "thick soup" that 


slows the settling of the sulfate. After 


many freeze-thaw cycles, however, the 
sulfate does settle, forming large cry- 
stals that are unable to transfer their 
heat quickly to the solution. 

The stainless-steel packaging used 
in the Energy Tube is another advance 
because the plastic used in similar 


units allows water vapor to diffuse 
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| through it. This robs the tube of a nec- 


essary ingredient for its heat-storing 
chemical reaction. 

The Energy Tube’s compact length 
(22 inches) and relatively low weight 
(22 pounds) make it useful in many 
areas, especially a greenhouse wall 
(see diagram). “During the day,” says 
Boardman, “an exhaust fan draws hot 
air over the tube, and the material 
melts. At night, as the fan pulls cool 
house air over the tubes, the solution 
resolidifies and emits the stored heat.” 
When the sunspace temperature ex- 
ceeds that of the house, a circulating 
fan blows heated air into the house 


| and pulls cool air into the greenhouse. 


Each tube costs about $30 and stores 
about 2,000 Btu. Boardman Energy 
Systems (Box 4299, Wilmington, Del. 
19807) offers advice on how to use and 
install the tubes.— Vicki Fabisch 


Everybody's making money 
se 


microcomputers. 


Somebody's going to make money 


servicing them. | 


Now NRI Trains You At Home To 
poi bed. Repairing, 


and Business 

Seems like every time you turn around, somebody 
comes along with a new computer for home or business 
use. And what's made it all possible is the amazing micro- 
processor, the tiny little chip thats a computer in itself. 

Using this new technology, the industry is offering 
compact, affordable computers that handle things like 
payrolls, billing, inventory, and other jobs for business 
of every size... perform household functions including 
budgeting, environmental systems control, indexing 
recipes. And thousands of hobbyists are already owners, 
experimenting and developing their own programs. 

Growing Demand 
for Computer Technicians 

This is only one of the growth factors influencing 
the increasing opportunities for qualified computer 
technicians. The U.S. Department of Labor projects over 
a 600% increase in job openings for the decade. Most 
of them are mew jobs created by the expanding world 
of the computer. 

Learn At Home 
to Service "a Fanaa 

NRI can train you for this exciting, rewarding 
field. Train you at home to service not only micro- 
computers, but word processors and data terminals, too. 
Train you at your convenience, with clearly written 
“bite-size” lessons that you do evenings or weekends, 
without going to classes or quitting your present job. 

Your training is built around the latest model of 
the world’s most popular pis It's the amazing 
TRS-80™ Model 4, now with disk drive and the capa- 
bilities and features to perform a host of personal and 
business functions. No other small computer has so 
much software available for it, no other is used and 
relied on by so many people. And it's yours to keep for 
personal and business use. 

You get plenty of practical experience. Under NRI's 
carefully planned training, you even install a disk drive 


verifying at each step its operation. Using the NRI Discovery 


Lab® that also comes as part of your course, you build 
and study circuits ranging from the simplest to the most 


(TRS-80 is a trademark 
of the Radio Shack 
division of Tandy Corp.) 
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advanced. You analyze 
and troubleshoot using S 5 

the professional 4-function ^^ 

LCD digital multimeter 

you keep to use later in your work. Then you use the 
lab and meter to actually access the interior of your 
computer... build special circuits and write programs 
to control them. You "see" your computer at work and 
demonstrate its power. 


Color Comp 


NRI offers you the opportunity to train with the 


TRS-80 Color Computer as an alternative to the Model 4. 


The same technique for getting inside is enhanced by 
using the new NRI-developed Computer 
Access Card. Only NRI offers you 
| a choice to fit your specific 
|| training needs. 


' Become the Complete 
<< ж Computer Person 
In addition to training in BASIC and advanced 


>> machine language, you gain hands-on experience in 


the operation and application of the latest computers 
for both business and personal jobs. Youre trained to 
become the fully rounded, new breed of technician who 
can interface with the operational, programming, and 
service facets of all of today's computers. You're ready to 
take your place in the new electronic age. 
Other Opportunities 

NRI has been giving ambitious people new elec- 
tronic skills since 1914. Today's offerings also include 
TV/Audio/ Video Systems servicing with training on our 
exclusive Heath/Zenith computer-programmable 25" 
di color TV... Industrial Electronics, Design 


ology... and other state-of-the-art courses. 
The Catalog Is Free. 


Send the postage-paid card for our 104-page catalog 
showing all courses with equipment and complete lesson 
lans. There's no obligation other than to yourself. See 
ow NRI can help you take advantage of the exciting job 
and earnings opportunities in the exploding field of micro- 
computers. If card has been removed, please write to us. 


NRI Schools 
McGraw-Hill Continuing 
U r Education Center 
€) LY 3939 Wisconsin Ave. 
Wf Washington, DC 20016 


We'll give you tomorrow. 
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POPULAR SCIENCE CAR TEST #177 
Total cars tested to date: 649 


Small 


performance coupes 


hree sports cars, built for those who 
think getting there should be half 
the fun, were tested by PS. Isuzu 
Impulse was the looker in this group, 
with its sleek Ital Design sheet metal. 
Conquest, Dodge’s Mitsubishi-built turbo 


By JIM DUNNE 
and JACK KEEBLER 
Photos by Greg Sharko 


If you’re shopping for a small, afford- 
able, sporty car with big fuel-economy 
numbers, the field is wide open. It 
seems that everyone is making at least 
one of these image-shapers. This in- 
cludes the three major American car 
companies. Most of the sports vehicles 
are built using the drive trains and 
other major systems designed for high- 
production sedans. For that reason, 
the sporty models offer unusual re- 
liability, ease of service, and ready 
availability of parts for drivers who 
want a car that’s stylish and fun to 
drive. 

We chose three of the newest sporty 
cars from Japan for this test: Honda’s 
near-impeccable Prelude, Isuzu’s eye- 
dazzling Impulse, and Mitsubishi’s 
turbocharged Conquest, which is sold 
here by Chrysler under the Dodge 
nameplate. All of these models claim 
a four-passenger capacity, but we 
found that rear-seat room is minimal. 
In addition, the difficulty of getting 
into and out of the back restricts rear 
seating to occasional use only. 

Fuel-sparing four-cylinder engines 
and five-speed manual transmissions 
are standard on the test cars; we found 
that mpg numbers are as good as or 

Continued 


Top to bottom: Honda Prelude shoots 
through low-speed-handling grid; Isu- 
zu Impulse rounds a curve; Dodge 
Conquest slips down the back straight. 


coupe, edged out its competitors for 
top acceleration honors. Honda, noted 
mostly for its economy sedans, strides 
into the performance fray with the re- 
designed Prelude. The authors chose the 
nimble Prelude over beauty and speed. 


Small performance coupes 


The Conquest’s first panic stop was a 
respectable 165 ft., but after 10 60-to- 
zero-mph panic stops, the four-wheel 
disc brakes faded badly. The distance 
then stretched to an overly long 192 ft. 


better than many of the subcompact 
economy sedans. In the PS economy 
runs, all three cars posted 28 to 31 
mpg at a steady 55 mph. This is a 
good indication of what you can ex- 
pect during highway driving. At a 
steady 35 mph (a speed that gets the 
best possible economy out of an en- 
gine), the mile-per-gallon spread was 
36 to 41 (see test results). 

What the buyer of any of these ve- 
hicles can expect is a good balance 
between fuel economy and perform- 
ance. None was outstanding in either 
class, but each was good, even excel- 
lent when measured against more- 
powerful and certainly more-expensive 
sporty cars. 

One important difference between 
these models is the drive-train layout. 
Prelude is a front-drive, whereas Con- 
quest and Impulse are rear-drive. You 
can argue the benefits of each when 
it comes to handling, but there is 
no question that small cars benefit 
from the more-compact packaging of 
a front-drive setup. This means addi- 
tional space for front-seat passengers. 
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The space might not show in meas- 
urements of head room, leg room, 
and hip room, but it’s there nonethe- 
less. Additionally, the Honda’s lower 
instrument-panel position and its 
sweep-away design impart a feeling of 
increased interior space. Prelude has 
a center console that takes up some 
front floor space, but it is narrow in 
comparison with the bulky transmis- 
sion-tunnel consoles in Conquest and 
Impulse. 

Performance for all these cars falls 
within a narrow band, from perky to 
quick. The accelerations of the Honda 
and Conquest are at the top of the 
sporty high-economy field, with zero- 
to-60-mph times of 12.1 and 12.0 
seconds, respectively. The Isuzu lagged 
well behind with a time of 14.9 sec- 
onds. You can take a second and a 
fraction off our times if you carry 
no passengers. PS tests are run with 
a driver, an observer, and about 30 
pounds of test equipment plus a fifth 
wheel. Models such as these, with 
small-displacement engines, are most 
affected by the handicaps. 

Why is there such a big difference 
in performance among these models? 
First, look at the weights of the cars 
and the sizes of their engines. 

Conquest has by far the biggest 
engine. It displaces 2.6 liters (156 cu. 
in.), and it's boosted by a turbocharger. 
Although that combination produces 
enough power to carry a mid-size 
sedan comfortably, the high weight of 
the Conquest partially offsets the 
advantage. At 2,900 pounds, it's heav- 
ier than Impulse by 200 pounds and 
is a whopping 700 pounds heavier 
than Prelude. The sizes of the Prelude 
and Impulse engines are about the 
same, 1.8 and 1.9 liters (113 and 119 
cu. in.), respectively, but Prelude's 
lighter weight allows its engine to rev 
up more quickly. 

What's a few hundred pounds? For 
small cars the pounds are critical. Im- 
pulse weighs 23 percent more than 
Prelude. The extra burden makes Im- 
pulse a merely perky performer be- 
side an excitingly quick Prelude. Close 
examination revealed the following in- 
teresting facts about these sporty econ- 
omy packages. 


Honda Prelude 


Just about anything would have been 
an improvement over the old Prelude, 
which the current model replaced 
earlier this year. Obviously, Honda 
wanted more than just an adequate 
replacement. The earlier vehicle's 
problems with marginal performance 
are gone. 

Most of the improvement is the re- 
sult of an entirely new engine. The 
sophisticated power plant features 


three valves per cylinder, a precham- 
ber for more precise burning of fuel, 
and dual constant-velocity, side-draft 
carburetors. The result is a quiet en- 
gine with little shake or vibration, 
even at idle with the air-conditioner 
compressor engaged. 

Inside, the front-seat passengers are 
treated to firm, contoured buckets that 
hold securely at the thighs and lower 
torso. The instruments are located 
inside a central pod that juts away 
from the main panel. Controls are on 
easy-to-reach stalks mounted on the 
steering column or on either side of 
the instrument pod's face. Heater 
and radio controls are in handy posi- 
tions in the center of the instrument 
panel, right above the floor-mounted 
shift lever. 

Honda was one of the first Japan- 
ese car makers to feature extra conve- 
nience items such as remote trunk and 
gas-tank-door releases in its cars. For- 
tunately, unlike some other makers, 
Honda has not carried the convenience- 
item theme to an extreme. Stopping 
short of gimmickry, the interior shows 
tasteful restraint that is more in the 
European tradition. 

Although Prelude doesn't have a 
hatchback body style, the rear-seat 
back can be swung forward to permit 
access to the trunk from inside the car 
or to create an extra-long load space. 
For security, the seat back and trunk- 
lid remote release can be locked with 
a key. 


Isuzu Impulse 


Unusual styling and a unique instru- 
ment panel are two of the outstand- 
ing features of this Japanese model, 
which shares a close design relation- 
ship with the Chevrolet Chevette. Styl- 
ing by Ital Design, an Italian firm, is 
an effective aerodynamic wedge and 
is quite striking in appearance. De- 
tails include a body nearly devoid of 
seams, almost-flush side glass, and 
semi-concealed headlights. Body pro- 
trusions are carefully held to a mini- 
mum. It's interesting to discover only 
a single windshield wiper on the Im- 
pulse. Although not a first for a pro- 
duction car (Scirocco has used only one 
for years), it’s unusual on a Japanese 
car in which overembellishment is 
generally the rule. 

Although the Impulse looks smaller 
in comparison with the over-wide 
Honda, it offers measurably greater 
rear passenger room than the Prelude. 
Inside, the instrument panel is the 
main attention-getter. It's a pod type 
but with a special twist. Wings on 
each side of the instrument panel ad- 
just to position controls closer to or 
farther from the driver's fingers. Just 

Continued 
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insulating system that 
stops cold air and 
increases R value by 90% 


One Kit Easily Insulates 10 Windows 


e STOPS Cold Air Drafts 100% e Packaged On A Roll For Easy 
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PS ratings— 
test report in a nutshell 


The ratings are based on test results and 
measurements. Results should be read 
with the understanding that they reflect 
tests only on our sample cars. An excellent 
rating is 5 points; very good, 4; good, 3; 
fair, 2; poor, 1; very poor, O. 
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Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Vision 
Entry/exit ease 
EPA economy 
Ride comfort* 


*Authors' opinion 
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The Impulse instrument cluster (top) 
sports two adjustable wings that Isuzu 
calls “satellite pods.” The Dodge Con- 
quest (middle) surprised the PS team 
with a generous amount of body roll 
and only lackluster handling perfor- 
mance. Despite the pedestrian origin 
of the Impulse suspension, the Isuzu 
(bottom) managed to grab a top mark 
in both handling and maneuverability. 


turn a locking knob on the bottom of 
each wing, and swing the wing as near 
to or as far away from the steering 
wheel rim as you like. Without re- 
moving either hand from the wheel, 
you can operate lights, wipers, turn 
signals, as well as heater and A/C con- 
trols. The idea is clever, but the exe- 
eution is poor. The entire panel and 
wings appear and feel toy-like and 
lightweight. How long will these plas- 
tic parts stand up to heavy use? 

The angle of Isuzu’s rear-seat back 
can be adjusted. There are three posi- 
tions that vary from almost upright 
to about three inches of rearward tilt. 
The adjustment is part of the mechani- 
cal folding-seat system that enlarges 
the hatchback’s load floor. An addi- 
tional refinement is a split seat back. 
It allows an extra passenger to sit 
alongside a piece of long cargo. 

The Impulse chassis is based on 
the same General Motors T-body that 
Chevette uses. But there are impor- 
T tant differences. For instance, the 
O — | brakes are disc-type at all four cor- 
| = i» ners, and the engine is a Japanese 

ка = S | ~~ SOHC four of 1.9-liter displacement. 
Performance comparison with selected 1983 models These details help make the Impulse 
_ fun to drive and more than simply а 

Accelera- Brakes Maneuver- sheep in wolf's clothing. 


Mpg (city) tion 060 60-Omph Handling ability Noise @ 60 | 
driving mph (sec.) (hot (ft) (трһ) (mh) mph (dBA) Dodge Conquest 


dO M SAM. bust Ev. Merc t 


1983 Dodge Charger in-line 4 —— 28 E NEN 20 66.8 31.0 73 Brought to you by the same people 
1983 Ford Escort GT in-line 4 29 17.7 174 70+ 30.5 71 who supply the Dodge Colt, the Con- 


1983 Rabbit GTI in-line 4 26 123 153 630 35 ë 71 - Continued 
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Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


SOFT РАСК 100's FILTER, MENTHOL: 2 mg. "tar", 0.2 mg. nicotine 
av. per cigarette by FIC method. 

Competitive tar levels reflect either the Dec. ‘81 FTC Report or FTC method. 
NOW. THE LOWEST OF ALL BRANDS. 


6 mg 


cp ]— 


o mg 
4mgK E39 MERIT | 


Ultra Lights T 


12 mg 
They't re - all after us. 


SOIT Aj REYNOLDS TOBACCO СО. 


Got whatittakes” = 
andreallycare? — jv 
There's a special life _, 
you'll want to share. 


^4 You'll move up. 

4 You'll feel proud. 
£ You'll stand out 

f | above.the crowd. 


Not all whotry 

fit the bill. 
= Itcalls for brains. 
me Itcalls for skill. 
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] Serving your — 
is a special call. 

It's good for you. 

It's $ood for all. 


T'S AGREAT PLAGE TO START 


But most of all 
you'll earn the respect 

of the peopleand nation 
you're there to protect 
in the Army, Navy, 


. Mr Force, Marines. 


The Army, Navy, Air Force and 
Marines have a special kind of 


' life you can share—especially 


if you're bright enough to 


A3» graduate from high school. 


Being a member of the 
Armed Forces calls for aspecial 
kind of person, too. A person 
who has what it takes. A person 
who has self-confidence. A re- 
sponsible person. And a person 


E who cares about their country. 


In addition, a good part of 
today's Services is highly tech- 
nical. Not everyone has the 
aptitude for that kind of work. 
But if you do, the rewards are 
great. You'll work with terrific 
people. And you'll build a 
career with a future. 

Рау 15 higher than ever— 
more than $550 a month to 
start. And you earn 30 days of 
vacation each year. Plus, the 
Services take care of your 
food, uniforms, housing and 
medical needs. 

But most of all, it's truly a 
career you can be proud of. 
You'll be serving your country— 
one of the finest things a 
person can do. And, you'll have 
the respect and admiration of 
your family and friends. 

To find out more about 
these opportunities, see your 
local Armed Forces recruiter or 
write Armed Forces Opportu- 
nities, PO. Box C 1776, 
Huntington Station, N.Y. 11746. 


ILLUSTRATIONS BY AUSSELL VON SAUERS 
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quest, except for the lack of a hood 
scoop and some styling touches, i 
nearly a twin to Mitsubishi’s Starion. 
Conquest is offered as a grand-tour- 
ing sports coupe. Its 2.6-liter turbo- 
charged four-cylinder should have 
made Conquest the acceleration cham- 
pion of the group, which it did. But it 
holds the title by only the slightest of 
margins. In a vehicle class in which 
weight is critical to performance, the 
Conquest gives up gobs of accelera- 
Continued 


| PS serviceability railings 


How easy is it to service these cars? To 
give you an approximation of how difficult 
it is for a typical person to perform various 
service operations, we examine each test 
vehicle. The numbers mean: 1, very dif- 
ficult; 2, difficult; 3, average degree of 
difficulty; 4, easy; 5, very easy. 


Checking fluid levels 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 


Checking the engine 
Spark plugs 
Distributor 

Carb adjustment 

Oil filter 

Oil fill 


Replacing hoses 

| Upper radiator hose 
Lower radiator hose 
Heater hoses 


Changing bulbs 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


Checking fuses 
Spare-tire accessibility 
Changing belts 


ha 4 b BREWS w 
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TEST RESULTS 
Acceleration (sec.) 
0—60 mph... раде 
Brake test (cool) 60— 0 mph 
Stopping distance (ft.) ............... Sete nor 
Pedal pressure {Їһ5.).................................... 
Brake test (hot) 60—0 mph 
Stopping distance (ft.) ................................ 
Pedal pressure (Ibs.) .................. MR 
Interior noise @ 60 mph (dBA) 
Handling test (mph) 
Maneuverability test (mph) 


EPA FUEL MILEAGE (mpg) 
Highway 

City 

Calif. city 


PS FUEL-MILEAGE TESTS 


31 


28 


TEST CONDITIONS: Ambient temperature, 74°F; relative humidity, 89 percent; barometric pressure, 29.7 inches Hg 


| DIMENSIONS (inches) 


Overall length 

Overall height 

Overall width ......... 

Track, F/R 

Ground clearance 

Front head room 

Front hip room 

Front leg room 

Rear head room 

Hear hip FOO isi cae адаа E ero d KR Edd 
Rear leg room (min.) ааа 
Rear knee room (min.) ............. ааа. E 
Couple distance 


SPECIFICATIONS 

Engine type 

Displacement (cu. in. JL) 

Compression ratio 

CDI ouis eara Ra ia 
Net hp @ rpm 

Net torque (ft.-Ibs.) @ rpm 

Transmission .. aaa 

Axle ratio 

Tire make 


Tire size ........ 
Steering 


Overall steering ratio 

Turns, lock to lock 

Tum diameter (fll... 
Front suspension 


Rear suspension ............ 


Front stabilizer-bar 

diameter I iei see eer rer rra praem enar io ner Pa кан: 
Rear stabilizer-bar 

diameter {їп.) nn еен наваи наанаа 


Brake swept area (sq. 1П.)............................... 
Fül tank DO cerca creer ns keen саа 
Trunk space (cu, 5 — аена 
Liftover height (hid i.i inr ren 
Curb weight (BS. — 
F/R weight distribution (96) esses sss 
Basic price 
Price as tested 
Major options 

(over $100) 


44.0 
25.5 


OHC in-line 4 
112.9/1.8 
9.4:1 

Dual 1 bbl. 
100 @ 5,500 
104 @ 4,000 
5-speed manual 


B.F. Goodrich 
Radial 

steel- 

belted 
185/70R13 
Rack & pinion 


17.1:1 

3.2 

34.75 
Independent 
double-wishbone 
arms, coil 
springs 
Independent 


MacPherson struts, 


coil springs 
0.75 


0.51 
Disc/drum 
219.6 
15.8 
10.3 
28.5 
2,200 
56/44 
$9,645 
$10,464! 


LAC $650. “Premium sound system $380. 


*With rear seat folded 


96.0 
172.6 
51.4 
65.2 
53.4/53.9 


OHC in-line 4 
118.9/1.9 
9.2:1 

Р.І. 

90 @ 5,000 
108 @ 3,000 
5-speed manual 
3.91:1 
Bridgestone 
Potenza 

radial 


195/60R14 
Rack & pinion 


Inde pendent 
double-wishbone 
arms, coil 
springs 

3-link torque 
tube, coil 
springs 


0.90 


0.59 
Disc/disc 
161.2 
15.1 
29.4* 
33.0 
2,714 


$9,998 
$10,627? 


DECEMBER 1983 


95.9 
173.0 
50.2 
66.3 
54.9/55.1 
6.0 


OHC in-line 4 
155.9/2.6 
7.0:1 

F.I. turbo 

145 @ 5,000 
185 @ 2,500 
5-speed manual 
3.545:1 

B.F. Goodrich 
Radial 

steel- 

belted 
195/70R14 
Power recirculating 


l ndepende nt 


strut-type, 
coil springs 


Independent 
strut-type, 
coil springs 


0.83 


0.70 
Disc/disc 
358.9 
19.8 
10.3 
33.0 
2,900 
54/46 


Pests R бопе. _ 


with Decimate 


Ants, rats, mice, roaches, fleas, bats, 
spiders, etc. etc. What a pain they can be! 
You can fumigate them, poison them, trap 
them, etc. But what do you do with those 
dead and unsightly things? And those 
poisons can be harmful to humans and 
pets. Bentley's knows a better way! 
DECIMATE delivers an ultrasonic sound 
that cannot be heard by humans or pets. It 
is completely harmless. But it is another 
story to all those pests and varmints. It 
drives them looney! DECIMATE causes 
them extreme discomfort and pain. Would 
you take this kind of treatment? Heck no. 
And neither will they. In just a few weeks 
all those pests and varmints just leave and 
never come back. 


Just plug the EPA and UL approved 
DECIMATE 500C (the biggest unit) into 
any AC outlet and in a few short weeks 
those pests will be gone forever. (Beware 
of units of low intensity and constant 
frequency). DECIMATE sweeps two levels 
from 25,000 to 65,000 KHz in each cycle. It 
protects 3,500 ft.* or 25,000 ft.? It uses less 
than 5 watts of power. DECIMATE, the 
pioneer in ultrasound pest control, has rid 
tens of thousands of homes and plants of 
pests. One year limited manufacturers 
warranty. Try it for 30 days and if you are 
not 100% satisfied return it for a prompt 
refund. 


| Lightweight. . Sensual. . 
but firmly supports you with 100% air. Features air coil 


construction with multiple controlled air chambers that hold 


your body evenly and independently. 


Turns any room into a guest room and it stores easily. The 


ideal portable bed for holiday and vacation visitors. 


Take it camping, use it in your van, your boat, summer 


home, on a floor or in a frame; sunbathe and float on it! 


Available in Twin, Double, Queen and King sizes. Inflates in 


.Adjusts to your comfort. Gently, 


ORDER TOLL FREE 


24 hours 7 day a week 


1-800-227-3800 


For fast service major credit card holders ask for 
extension 37. Order DE P12 for Decimate 500C 
or send check for $69 plus $2.95 for delivery. 
California residents add 6% sales tax. 


Bentley's 
FOR BETTER LIVING™ 


735 Burnett Ave., Box 31445, 
San Francisco, CA 94131 


& НЛ Intus 


Air Coil Construction 


g Please send me the following AIR COIL BED(S): 
|| Price 


Ship/Ins. 
Û Twin Size (A) $49.95 $6.95 
О Double Size (B) $69.95 $6.95 
О Queen Size (C) $79.95 $6.95 
О King Size (D) $99.95 $6.95 
О Foot Pump (E) $14.95 $1.95 


Illinois residents include 5'/,% sales tax. 


J 


Small performance coupes 


tion potential to its surprisingly over- 
weight chassis. 

In addition to the turbo, the engine 
has Mitsubishi’s Silent Shaft balanc- 
ing system, which makes this four one 
of the smoothest in the world. Another 
sophisticated feature of the engine is 
an extra intake valve in each cylin- 
der that allows a jet of air into the 
combustion chamber for better mix- 
ing and a more-even distribution of 
the fuel-air charge for cleaner burn- 
ing. All these points add up to an ad- 
vanced power plant that deserves a 
better chassis. 

During the high-speed tests, we both 
noticed a ghost of a handling quirk. 
At the limit of the car’s handling 
ability, it seemed as though the rear 
suspension was making steering in- 
puts. At racetrack velocity, this pro- 
duced an unsettling experience. How 
many drivers will ever encounter this 
problem at legal highway speeds? 
Probably few, but this type of behav- 
ior contrasts sharply with the excel- 
lent road manners of the other two 
coupes. 

Inside the Conquest's passenger 
compartment, the unique seat-belt ar- 
rangement is convenient to use. The 
belts fit into the doors instead of on 
the lock pillars. This arrangement re- 
moves the belt and its retractor mech- 
anism from the rear-seat entryway 
and puts the belts in a handier posi- 
tion for front-seat passengers. Look for 
this innovation to appear on other cars 
in coming years. 

Driver and front-seat-passenger 
comfort is above average. The highly 
contoured bucket seats hold you snug- 
ly in place, but the plush upholstery 
that covers them would probably look 
more at home in a big Buick than in 
a small sports car. A foot rest for the 
driver's left foot is a small comfort 
touch that makes a big difference to 
sporty-car drivers. It provides a com- 
fortable platform for resting your foot 
during long drives, and it comes in 
handy for additional support during 
high-speed-handling maneuvers. 

The Conquest also has a split rear- 


| seat back. However, rear-seat-passen- 


ger space is cramped by the low roof 
line. Average-size adults will get stiff 
necks from leaning forward to avoid 
rubbing their heads against the liner. 


minutes with most air pumps or Cannister vacuum. (Portable, O Check/M.O. Enclosed C) MasterCard 


Our picks 


easy to use foot pump available — optional.) Made of sturdy O Visa 

20 gauge poly vinyl; cleans with soap and water. Repair kit | (ЕТ. лїї = 

and' pump adapter included. Card No. Exp. Date Honda finally is building sporty mod 
E: pines by antanan ма els with the same excellence found in 

ваг опе Velveteen r CO ed. NC" | à i 

'10 day Free Trial. !f not satisfied, return it within 10 days for р Address Civic and Accor d. This Prelude is one 

refund. Order now! City of the best in its class.—J. D. 

CREDIT CARD ORDERS Illinois Residents Call: diia 3 1. 

CALL TOLL FREE 800-972-5858 State — üp The overall quality, well balanced 
Э 800-621-5809 Signature — chassis dynamics, precise engine- 


24 HOURS A DAY, 7 DAYS A WEEK 


The Leisure Merchandise Group, Inc. 
400 South Edward Street, Mt. Prospect, IL 60056 
Copyright 1983 


The Leisure Merchandise Group, Inc., Dept. B-123 
400 South Edward Street, Mt. Prospect, IL 60056 
147/81-100 


transmission response, and thoughtful 
ergonomic details make the Prelude my 
choice by a wide margin.—J. К. @ 


| 
| 
| 
| 
| 
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| 
Don't be mislead by imitations. Insist on the original - 
| 
l 
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LIQUIDATION BUREAU INC., 3602 N. 35TH AVE. „PHOENIX, AZ 85017 ue MADE BY 


Famous 


FACTORY NEW... FACTORY PERFECT COMMERCIAL TEW игы 


AIR COMPRESSORS & AIR TOOLS /@ шкы == 


ASME SAFETY 


at far below dealer cost! /; | фе. 


Now YOU can buy the best selling 5 H.P. Air 5 H.P. MOTOR / Ж таа. 
Compressor in the country at ап incredibly HOSE OUTLET si | 
| low LIQUIDATION price! CERTIFIED LAE AVV 
| This HEAVY DUTY workhorse of a compressor is perfect for STEEL m. Dm HEAVY | 
running PAINT SPRAY GUNS, GREASE GUNS, P xa 
POLISHERS, STAPLERS, SANDERS, IMPACT WRENCHES, Perfect for: — и ет 
AIR HAMMERS, DRILLS, TIRE CHANGERS or almost any “HOME WORKSHOPS T | 
| labor saving pneumatic tool! And, because it was designed  , FARM or RANCH P : 5 Н.Р 
| for COMMERCIAL applications, it has plenty of capacity O . GAS STATIONS - a | 
| power many tools simultaneously. Depending, of course, — BODY SHOPS | | 60 GAL. 
on the air requirements of each tool. | hp 

* SMALL FACTORIES T 


Don't confuse this model with cheaply made imported or naire : e in U 
| DE THE UI compressors sold elsew here! This is a TOP." MAINTENANCE S" Y Made in U.S.A. 
F THE LINE compressor made in the U.S.A. by „ OPERATIONS j 


| CAMPBELL HAUSFELD. They have been one of the  * GARAGES ". ae 
WORLD’S LARGEST manufacturers of quality air compres- _ sli gu 
sors for over 43 years! Each unit comes with a manufac- | —_ MOISTURE DRAIN 


turers 1 YEAR WARRANTY backed by over 300 SERVICE m | 
CENTERS NATIONWIDE! RATED TANK wt G - 120” 
Our buyers have been searching for a really good compres- ТЫТТЫ. à WARNAN | | 

sor ap ects for many pe. ji HIN ELS S ш [ee T RATES отраге üp to 200. 
negotiations we acquired this | NTITY o : Е | 
BRAND NEW CAMPBELL HAUSFELD compressors. Priced 230 VOLT, 15 AMP GALLON TAN iu OUT THEY GO FOR ONLY 


| BELOW DEALER COST and at a savings of up to $600.00, oa WITH GAUGE 


Comes with 
1 YEAR 


| this is truly a rare bargain. Be sure and call or mail your 15’ HOSE Plus 
| order right away! AARON algo МЕТА. TIRE CHUCK $40.00 
PSI—11.8/9.4 LENGTH 28%" WIDTH for рн 
AIR TOOLS AT LI UIDATION PRICES: gg e 6s — 
| PRESSURE SHIPPING WT. 340 Ibs. 


e А \ а. BIS -aasre /4 H.P 3 GAL. COM PRESSOR 


t^" SQ. DR Versatile and PORTABLE this powerful 
190: = 
н. A 


= CREDIT CARD. CUSTOMERS 


$ Ay 


Reversible a е ys unit makes quick work of spraying, 
E > : painting, caulking, inflating and 

dac. many other jobs 

530. eee тсе, ae "M pare at MAX. PRESSURE: 100 PSI. 


AIR DELIVERY: (40/90) 2.7/2.0 


HIGH SPEED DIE GRINDER eeu IMPACT a Ws E тте single oer 
Reversible To ma 3m ud" ec xis LISTED 1 

Jud тт - № м. Comes with 15’ air hose, tire 

7 | MAN ight only 45 Ibs. Ibs. chuck. regulator and gauges. 


«m _ — gos asterCarei 
qj Compare 16,000 RPM a i 
ill 1 ORDER TOLL FREE 1-800-992-0887 
AIR RATCHET (Reversible) | £j Purchasing A ents for... GOVERNMENT AGENCIES, Contractors, 
is! RUE drive—75 ft. Ib. nim g" | E Factories, etc. CALL FOR QUANTITY DISCOUNT 


==. [ LIQUIDATION BUREAU, INC. Dept. A3G-12 | 
У ons Dom = 3602 N. 35th AVE. m AZ. 85017 
| 


5 H.P. 60 GAL. COMPRESSOR(S) @ $599.00 each plus $40.00 each for 
shipping and handling. 
¥ H.P. 3 GAL. PORTABLE COMPRESSOR(S) @ $199.00 each plus $15.00 
each for shipping and handling. 


a Î Jitterbug" 07 d 
ORBITAL ч E 
SANDER = 4 - AIR IMPACT WRENCH(S) @ 39.00 ea. 
Constant ; AIR DRILL/SANDER(S) @ 34.00 ea. 


E | ^e Orta Ж | | HIGH SPEED GRINDER(S) @ 39.00 ea. RANDOM ORBITAL SANDER(S) @ 39.00 ea. 
ab Paper We | HIGH IMPACT HAMMER SET(S) @ 24.00 ea. “JITTERBUG” ORBITAL SANDER(S) @ 39.00 ea. 
aë 373" x9" Comp. "a Add $3.00 for each air tool ordered for shipping and handling. 
Compare at $89 [| | | | 


AIR RIVETER(S) @ 59.00 ea. 


AIR RATCHET(S) @ 39.00 ea. | 


= , : CI Find check or money order enclosed. (AZ Res. add 5% Tax) 
CALL ABOUT ADDITIONAL AIR TOOLS IN STOCK! 4| cuansE my Ci мА O MASTERCARD. Аса # вр 


NAME i 
| QUIDATION юк 
BUREAU. INC. | c ڪا‎ -———— " —— — 


Authorized liquidator of Consumer Products Please no С.0.0.'5, • Orders accepted in PHONE | 
| Continental U.S U.S. ONLY + Allow 3104 to 4 weeks for or delivery. | If paid! by pers personal ch check ad add 2 to 3 weeks. _ | 


3602 N. 35th AVE. PHOENIX, AZ 85017 
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Designed to remove nd 
and dirt in hard-to-reach 
places, powerful Mini-Vac 
is completely portable, too! 
Try it “Free” for 30 days. 
Dirt is the biggest enemy of expensive 
equipment. Dusting or wiping has never 
been the real answer. At best, you just 
move the dust and dirt around. At 


worst, you can scratch expensive cases 
or damage delicate parts. 


Now Mini-Vac solves the problem by 
vacuuming dust and dirt away — safely 
and quickly. What’s more, Mini-Vac 
works as a blower to remove dust where 
vacuuming is impractical. 


Originally designed for fine photo- 
graphic equipment, Mini-Vac has a first 
quality lens brush that is ideal for cam- 
eras. But this miniature powerhouse is 
perfect for many other delicate cleaning 
jobs, too. It will safely clean stereo 
equipment, video cassette recorders, 
computers, typewriters, appliances and 
jewelry. Mini-Vac is perfect for hobbies 
and crafts, too. You'll find even more 
uses for this compact, portable vacuum. 


A COMPLETE 
CLEANING SYSTEM 


Mini-Vac comes with an 
easy-to-empty bag, two fine 
brush nozzles and 


Каре Е 


two directional wands designed to reach 
any corner. Runs on 9-volt battery (not 
included) or optional AC adapter. 


TRY IT FOR 30 DAYS. 


See for yourself what a breakthrough 
in cleaning Mini-Vac really is. Try one 
for 30 days. If you’re not completely 
satisfied return it for a full refund — 
including postage — no questions asked! 

HERE’S HOW TO ORDER 

To order, send check or money order 
for $29.95 plus $2.85 shipping and han- 
dling to Baystar at the address below. 
The 110-volt AC adapter is $9.95 plus 
$1.00 shipping and handling. Credit card 
holders can speed delivery by using our 


toll-free number. (Md. residents should | 


add 5% sales tax). 


CALL TOLL-FREE 
Monday m. E 9 a.m. to 5 p.m. 
astern Time 


800-638-6170 
All other times call 800-257-7850 
Maryland residents call 363-4304 


Mini-Vac: 
cleaning system. Order yours today. 


A powerful, portable 


- Recorders! 


GLAZING 


la 
FA. 
Ep 
n Fa 


SHUTTER CLOSED \ 
Ag 


SHUTTER OPEN 
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"At night, ordinary breadbox heaters 
actually precool the water," says Ken 
Russell, research director of TEF Man- 
ufacturing (1550 N. Clark, Fresno, 
Calif. 93703). He is describing a com- 
mon design flaw of these solar water 
heaters, which divert part of the home 
cold-water supply to an outside col- 
lector tank enclosed in an insulated, 
glazed box [PS, June]. 

The solar-heated water usually flows 
directly to the main water heater, 
where it may be heated further. That's 
fine on sunny days—but counter-effi- 
cient at sunless times, as Russell notes. 


. | And unexpected freezes are always a 
__ | worry. 


To solve the problem, TEF's SunRun- 


ner heater has an automatic, insulated 
| | shutter. "It is two inches of high-tem- 
| | perature polyisocyanurate foam, rated 
at R-16,” Russell says. When the sun 
is warm enough to heat water, the 
shutter slides down, exposing the col- 
lector tank (see diagram). When there's 
no sun, the shutter closes to keep the 
40-gallon tank from cooling off. A low- 
voltage motor powers the shutter drive 
shaft, which rides on sealed roller bear- 
ings. This design eliminates the need 
| for freeze-prone lubricants, the manu- 
facturer claims. 

TEF offers a five-year guarantee 
against freezing (provided the unit is 
properly installed). SunRunner costs 
$1,150 and, according to the maker, can 
shave 60 to 80 percent off annual hot- 
water costs.—Susan Renner-Smith 


Equipment! 


"^ Computer 
Keyboards! 


110 Painters Mill Road 
Owings Mills, MD 21117 
(301) 363-4304 

©1983, The Baystar Company 


Dept. 05F 
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You've been waiting years for instant 
photography to come to 35mm cameras. 
Now Polaroid has done it—in a photo- 
graphic breakthrough that will revolution- 
ize the way you take slides. Polaroid's new 
35mm transparency film lets you shoot full 
color (and B&W) slides and view them in 
less than five minutes. 

Behind this extraordinary film ad- 
vance is an ingenious portable Auto- 
Processor that lets you develop your film 
on-the-spot. Without a darkroom or elec- 
tricity —in broad daylight. 

The entire processing 
poc» 15 as easy as 
: ding film into your camera. 
` And for about the same cost 
as conventional slide film 
you'd normally send out to 
be processed.* And wait 


Polagraph HC 
B&W High Contrast 


42 and 36 


_ Newest Pola 
35mm slides without waiting. 


POLAROID 35MM TRANSPARENCY FILM CHARACTERISTICS 


Ж. 
4 ا‎ 
г 


mM г 


d |! as کت‎ T 


days for. Or рау а big premium for rush 
service. 


A whole new world of 
creativity and enjoyment. 


Now your picture-taking can be better 


than you ever dreamed possible. Expen- 


ment with new lenses and filters, composi- 
tions and special effects. Then immediately 


see the results so you can re-shoot—fine- 
tuning your photography to absolute 
perfection. 

You won't worry—or pray—anymore 
that you've got the shot you want. Waiting 
hours or days until it's developed, only to 
be disappointed with an opportunity that's 
lost forever. Now youll know right away if 
you've captured on film the exact image 
you envisioned. 

It just could be the difference be- 
tween an ordinary shot—and a classic. 
From your camera to 


than five minutes. 
Like conventional film, 
Polaroid's historic slide film 
loads into any 35mm cam- 
era. Once it's out of your 
camera is when the magic 
really begins. Just load your 
roll and the proc- 
essing pack (included with 
every roll) into the Auto- 


' "Comparison based on suggested list price of film and factory processing for 36 exposure roll. Processor and turn the 


handle. Sixty seconds later, 
simply rewind. Lift the cover and witness a 
miracle—fully developed transparencies. 
Transparencies come out dry and 
ready for immediate mounting with the 
easy-to-use Slide Mounter. It automatically 
aligns each frame—cutting mounting time 
to seconds. Total elapsed time for 
Ч the entire process—under five 
| There's nothing to mix, nothing 
to clean up. And time and tempera- 
| ture arent even critical. 
Picture quality is superb. 
Polaroid Polachrome film (12 
and 36 exposure) produces ac- 


` Complete Polaroid Autoprocess System 

includes AutoProcessor (4 x 4 x 642", 41b.), 

Compact Slide Mounter, 25 slide mounts, 

2 processing packs and 2 rolls of color 
m. 
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curate papa color. Васе арс white film 
comes in 36 exposure roll: pan) or 
special high-contrast 12 exposure rolls 

suited for business‏ ا ا ا ا ا 
and professional graphic applications. (For‏ 
film characteristics see chart at left.)‏ 

These color and black-and-white 
slides are ideal for projection and viewing. 
And when you're ready to make prints of 
your very best shots simply order them 
from your photo dealer, as you would with 
any 35mm slides. 

Shoot Polaroid’s newest magic 
risk-free. | 

When you order Polaroid's Auto- 
Processor and часе omer from The 
Sharper Image, you'll receive two 12 ex- 
posure rolls of color film (with processing 
packs), 25 plastic slide mounts along with 
complete instructions and a full one year 
warranty (contact Polaroid for details). 

Shoot and process all 24 slides at your 
leisure. Find out for yourself just how amaz- 
ing this system really is. If for any reason 
you're not totally satisfied with the results, 
simply return the AutoProcessor and Slide 
Mounter within 30 days for a prompt, cour- 


teous refund. And keep the slides for your 
own enjoyment, at no cost. © 

The advent of instant 35mm photog- 
raphy will change the way the world takes 
pictures. Order your Polaroid Autoprocess 
system today. And take the opportunity to 
discover how it ennches your own 
creativity. 


ORDER TOLL FREE. 


For fastest delivery, credit card holders 
may call toll free. Order product 
#MPMO035 for the Polaroid Autoprocess 
System. Or send a check for $149 plus 
4.50 delivery. CA residents add 6% tax. 


800-344-4444 


Overseas/Canadian (415) 344-4444 


THE SHARPER IMAGE 


406 Jackson Street, Dept. 8331 
San Francisco, СА 94111 


©1983 The Sharper Image 


“Polaroid” and "Polapan"*, "Polachrome" and “Polagraph”™ 
by Polaroid Corporation. 


By GORDON MC COMB 


When Commodore International an- 
nounced at last summer’s Consumer 
Electronics Show that it would mar- 
ket a “slightly trimmed” version of the 
award-winning Multiplan electronic- 
spread-sheet program for its Commo- 
dore 64 computer, it caught the per- 
sonal-computer world (including 
Multiplan’s publisher, Microsoft Inc.) 
by surprise. Multiplan’s regular price 
is $275; Commodore said it would 
charge just $99. 

At this writing, Commodore and 
Microsoft are still negotiating the 
deal, but the announcement put a new 
light on the growing trend toward in- 
expensive software. Just as the prices 
of computer hardware have plummet- 
ed, programs that have most of the 
capabilities of popular business pro- 
grams costing up to $600 are hitting 
retail shelves at prices under $100. 

The Multiplan offering might be the 
first time such a name product has 
broken the $100 barrier. More com- 
monly, bargain programs have features 
and uses similar to those of industry 
leaders such as WordStar, VisiCalc, 
or dBase II, but they're unrelated. 
Commodore is going that route, too, 
with its new Easy Script 64—a word- 
processing program for $50 that is said 
to have all the power and features of 
heralded (and expensive) business 
word processors. 

So far, so good. But before you rush 
out and buy the first under-$100 pro- 
gram you find, there are some things 
you should know. 

Although many of the programs 
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pack a lot of wallop for their price, 
others are simplistic. That’s because 
much of the low-cost software was 
written to run on low-cost home com- 
puters such as the Timex Sinclair 
1000 or the Atari 400. Because of the 
hardware limitations inherent in these 
machines (small memory, slow micro- 
processors, etc.), programs for them 


ow-cost software 


ith the prices of personal com- 
puters dropping rapidly, it’s pos- 
sible to spend more for applica- 
tions programs than for the machine that 
runs them. Now, finally, competition has 
hit the software market, and prices of 
powerful programs are coming down. In 
each of the major applications (word 


processing, spread-sheet analysis, data- 
base management, and others) a range 
of products is now available for less than 
$100. The author tested a sampling of the 
new software to find out what the trade- 
offs are for a saving in cost. In many 
(but not all) cases, the low-cost programs 
are powerful and packed with features. 


are not as useful as those designed for 
heftier machines. Even the low-cost 
programs written for upper-end com- 
puters—the IBM PC or the DEC Rain- 
bow, for example—are somewhat 

lacking in features and polish. 
Despite the shortcomings, however, 
inexpensive applications programs 
Continued 


Word-processing programs 


Print features Special features 
Global 


Minimum | Text 
Price For memory Storage Under- Bold- search/ Merge work 
Manufacturer пате ($) computer req. ге Ире (асо replace printing space Comments 
Ann Arbor Textra 100 IBM PC 128K 1 disk drive y a "i 25—30 pp. Displays printed 
Software page on screen 
| Textra Jr. 40 (BM PC 64K 1 disk drive "i 7-10 pp. Text editor 
Art-Sci Magic 100 Apple 48K ] disk drive "d "d a 10-15 pp. 80-column version: 
Window $149 
Broderbund Bank Street 70 Apple, Atari 48K ] disk drive "i 5-15 рр. Commands dis- 
Software Writer played on screen 
Bruce & James  Wordvision 50 IBMPC, ӨК l disk drive — V P4 n.a. Add-on programs 
Program Pub. Commodore 64 -— available 
Commodore Easy Script 64 50 Commodore 64 64K 1 disk drive "d i "d “fa. Companion spelling 
checker 
Type Writer 60 VIC 20 п.а. Cassette 3-5 pp. Text editor | 
Design Enterprises Word Worker 30 Various 32K | 1 disk drive — "i РА 10-15 pp. Also on cassette 
HG, Inc. Electric 75 TRS-80 32K 1 disk drive "d 10-20 pp. Extensive search 
Pencil capability 
Megahaus Corp. Megawriter 100 Apple, IMB PC 64K 2diskdrves — "4 "d V 5-15 рр. Pascal-based 
Mindware, Inc. 2-text 80 Timex Sinclair 16K Cassette "d 4-5 pp. Text editor 
1000/1500 
Quick Brown Fox Quick Brown 65 Commodore 64 64K ] disk drive "d "d "d 5-15 pp. Good print features 
Fox 
Radio Shack Scripsit 100 TRS-B0LI,IV 32K 1 disk drive / 10-15 pp. Audio-tape tutorial 
Scripsit 40 TRS-80], I| 16K Cassette rd 4-6 pp. Same program 
| І | in cassette form 
RSI Readiware Readiwriter 95 IBMPC 64K 1 disk drive "d "d "d n.a. Just on market 
Sof/Sys, Inc. Personal 100 Apple 48K ] disk drive "i "i "i n.a. Also includes some 
Secretary data management 
Texas Instruments Tl Writer 100 TI 994A n.a. Cassette Jl "d y “ 10+pp. Full-featured 
Transformation CL Writer 40 TRS-80 Color 32K ] disk drive "d "d 10-15 pp. Written in BASIC 
Technologies Computer 
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See The Following Section 
For Exciting Holiday Gift Ideas 


If you've been saving up fora 


Kodak Carousel projector, 
now save up to $25. 


а * 


If you've been putting off buying gravity feed, an illuminated control panel, 
a Carousel projector, you ve been й | | reading light, and more. Some models 
missing the brilliance, size, and 6607 о. have our exclusive Slide-Scan screen. 
clarity that only high-quality Ж Бин j cu Buy one now and get money back. 
projection can give your slides. ® > <a س‎ Details are available at your local 

Now Kodak has an enticing b. v Y ys P photo retailer. Purchase must be made 
offer for you. Buy a Carousel 4 : by December 31, 1983. 
projector, and get up to $25 back. | Kodak Carousel projectors. 

You ll get a projector with legendary t м What a way to show! 
dependability. All models include gentle | | | Eastman Kodak Company, 1983 


DOESN'T BELONG 
ON YOUR STOMACH. 


Uncontrolled, A body that surrounds 
unmanaged gravity can each of its bones, liga- 
move your chest down- ments and joints with 360 
ward. Where you dont atm d | degrees of gravitys post- 
want it. Where it doesnt belong. tive power. To grow stronger. More flexible. 

Newtons law (“What goes up must come More relaxed. 
down’) can be very unfriendly to your body. So join forces with gravity. Turn it 
Gravity, unmanaged, can cause your body to upside-down. Look for Dr. Martins signature 
droop. To sag. Compressing you. Making youa — onall Gravity Guidance products. It's 
little shorter. Each day. your assurance that you'll be using his Li 

But, suppose you could grab gravity by original products. J 
the ankles. lurning its power upside-down. And, you'll be uplifting 
Making it work for you. Not against you. more than just a sagging 

loday, thanks to Robert M. Martin, spirit. 

M.D., you can do just that. His life-long study For more informa- 

and research in back pain has produced a new tion and the name of the 

body gravity law: Martins law. “What comes store nearest you, call  ; 
down must go up.” 800-558-1792. Orin / $% 

Using his revolutionary Gravity Guiding ^ California, / = i 
ess of exercises, the original Gravity call 213-303-4777. C Í— F 

oots,'" Inversion Bar™ and any one of 5 | : -— — 
Gravity Guider? models, you can start man- x Gravity oa System: 
aging gravity. Laughing at it. Playing with it. “What comes down must go up: 
Exercising with it. Vp 


Now you can build a Gravity Body.™ 


Robert M. Martin, M.D. 


Gravity Guidance, Inc. P roducts in this ad may be covered by one or more of the following United States patents and other patents pending. United States Patents 3,380,447; 3,707,285; 3,716,231; 
D227,022; 3,837,642 and 3,8 79.0. 33; Australia 78,003 and 78,004; Belgium 793,338; Canada 940,954; 940,995 and 940,956; France 7246015: Germany 22 56257; Great Britain 1,390,536 and 1,390,535: It; ily 
074,271; Japan 903,535; and Sweden 7215533-6, and patents pending. : 


ADVERTISEMENT 


Your camera is a highly 
refined picture-faking 
instrument. Your projector 
should be just as advanced. 

Kodak has constantly 
added improvements to its 
Carousel projectors, making 
them more versatile, more 
reliable, and easier to use. 
For instance, three Carousel 
projectors have the exclusive 
Slide-Scan built-in screen, 
which lets you edit, preview, 
and arrange your show right 
at the tabletop 

For easier operation, the 
controls are fully illuminated. 
The slide-out rear lamp gives 
you an average of 70 hours 
of viewing and provides uni- 
form illumination from comer 
to center. Auto-focusing is per- 
formed quickly and accu- 
rately by an infrared beam. 

And now until December 
31, you can get up to a $25 
rebate from Kodak on your 
purchase of a Kodak Carou- 
sel projector. 

SO go see one and get all 
the details at your photo 
retailer soon. And be sure 
to look for the Carousel 
projector-rebate ad in 


This issue. 


Gift 
Ideas 


The law of gravity—-"what 
goes up must come down"— 
can be very unfriendly to 

our bodies. Unmanaged, 
gravity will cause our bodies 
to droop and sag, compress- 
ing us and making us a little 
shorter each day. 

But now, thanks to Robert 
M. Martin, M.D., almost every- 
body can use The Gravity 
Guiding System program of 
inversion exercises and prod- 
ucts to reverse gravity's nega- 
tive effects. After almost 40 
years of research on back 
pain and therapeutic-inver- 
sion exercise, Dr. Martin has 
discovered a way to turn the 
law of gravity upside-down. 

at comes down must 
go up," says Dr. Martin. "By 
inverting the body's upright 
position, we can apply grav- 
ity's unidirectional power 
multidirectionally, thereby re- 
versing many of gravity's neg- 
ative effects on our bodies.” 

The keys to The Gravity 
Guiding system are the Grav- 
ity Boots ankle holders. When 


. used with either the Inversion 


Bar or any of five Gravity 
Guider models, almost any- 
one can perform inversion 
exercises. 

The Gravity Guiding Sys- 
tem is made by Gravity Guid- 
ance, Inc., Pasadena, CA. 
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The 
_ Perfect Gift 


` Unmatched in Perform in Performance 


Highly Desirable 
Experts Choice 
Exclusive Source 
Convenient Shopping 


No-Risk 30 Day Trial 


THE RADAR DEFENSE KIT 


ESCORT comes complete with a moldec 
carrying case, detachable power cord, VISO. 
clip and hook and loop mounting, spare 
fuse and alert bulb, and a comprehensive 
owner s handbook. 


verwhelm Your Favorite Driver 


A good gift is more than a surprise; the 
perfect gift hits the mark. If there's a driver 
on your list, you can give ESCORT with 
absolute confidence. Here's why. 


First Class Performance 

When radar is out there, ESCORT's 
superheterodyne circuitry will find it. Over 
hills, around curves, hidden in the bushes, 
anywhere. But don't take our word for it. In 
| its most recent comparison test, Car and 
Driver rated ESCORT number one, calling 
it"... clearly the leader in value, customer 
service and performance..." 


Coveted Equipment 

For several years after its introduction, 
demand was so great that customers waited 
up to six months for delivery. We finally had 
to build a new factory to keep ahead of 
the demand. 

Users quickly came to depend on 
ESCORTS unique radar report—the way 
its variable-pulse audio warning, analog 
meter and amber alert lamp work together 
to give a precise indication of radar type 
and range. 


And last spring we added our STatistical 
Operations Processor (ST/O/P"), a new 
electronic circuit—the first in the industry — 
which rejects false alarms caused by less 
elegantly designed detectors. With ST/O/P. 
ESCORT is more desirable than ever. 


Attention To Detail 

Owners also take great pleasure in 
ESCORT; look and feel. Its extruded alu- 
minum housing has the right heft. The visor 
clip is a rugged combination of Lexan and 
spring steel. The volume control is as silky 
as that of an exotic stereo. We even add a 
small photoelectric sensor (you can see it 
next to the red power-on indicator). It senses 
the ambient lighting in the car and adjusts 


the brightness of the alert light to suit. These 
are just a few of the many details that make 
ESCORT unique. 

But all this sophistication doesn't mean 
that ESCORT is hard to use. Just install 
ESCORT on dash or visor, and plug it into 
the lighter. We even include an adapter for 
European lighter sockets. And ESCORT 's 
low-profile shape, finished in non-glare 
black, looks right at home in any car. 


Signal Strength 


Power-On LED Highway, City Б 
and Sensor Meter Switch 
Apart From The Crowd 


We've always felt that users of preci- 
sion electronics are entitled to deal with 
experts. That's why we only sell ESCORT 
direct from our factory. There are no middle- 
men. When it comes to customer satisfac- 
tion, we take full responsibility. 

Our system of direct sales offers special 
benefits to the gift giver. You needn't worry 
about inadvertently buying a discontinued 
model still in a store's stock. Your gift will 
never be seen marked down in the dis- 
count chains. Moreover, giving an ESCORT 
shows you were concerned enough about 
quality to track down the only source. And 
there's another advantage. 


Easy Access 

ESCORT lets you do your Christmas 
shopping by phone and avoid the retail has- 
sle. Were only a toll-free call and a parcel 
delivery away. And ESCORT is guaranteed 
to please. Holidays or any time, take the 
first thirty days as a trial. If you're not abso- 
lutely satisfied, return it and we'll promptly 
refund your purchase and mailing costs. 
We also back ESCORT with a full one year 


limited warranty. Car and Driver called us 
the "class act” in radar detection. So order 
now, ESCORT is the perfect driver's gift. 


Do It Today 
Its easy to order an ESCORT, 
by mail or by phone. 


By Phone: Call us toll free. A mem- 
ber of our sales staff will be glad to 
answer any questions and take your 
order. (Please have your Visa or 
MasterCard at hand when you call). 


CALL TOLL FREE. .. 800-543-1608 
IN OHIO CALL..... 800-582-2696 


By Mail: Well need to know your 
name and street address, daytime 
phone number, and how many 
ESCORTS you want. Please enclose 
a check, money order, or the card 
number and expiration date from 
your Visa or MasterCard. 


ESCORT (Includes Everything). . $245.00 
Ohio residents add $13.48 sales tax. 


Speedy Delivery 
If you order with a bank check, 
money order, credit card, or wire trans- 
fer, your order is processed for ship- 
ment immediately. Personal or com- 
pany checks require an additional 
18 days. 


RADAR WARNING RECEIVER 


Cincinnati Microwave 
Department 1216 

One Microwave Plaza 
Cincinnati, Ohio 45242-9502 


Tune in: "Talkback with Jerry Galvin: America's new weekly satellite call-in comedy talk show. Sunday evenings on public radio stations. Check local listings. 


ADVERTISEMENT 


General Electric’s new Voy- 
oger is a full-feature cordless 
telephone that gives consum: 
ers a range of up to 1,000 
feet, depending on terrain 
and conditions, and offers 
features that will put this prod: 
uct at the top of many Christ- 
mas lists. An Anti-Piracy 
Security System continuously 
blocks unauthorized calls with 
256 easy-to-set codes, and 
the Voyager's switchable two- 
channel capability reduces 
the likelihood of interference 
from other cordless phones. 
The "Anyroom" recharge cra- 
dle permits continuous use of 
the phone anywhere there is 
AC power—it never needs to 
return fo the base. The hand- 
set features one-touch redial, 
tone feedback while dialing, 
and a mute button for pri- 
vate conversations without 
being disturbed by the other 
party on the phone. Push- 
button pulse dialing, 
compatible with both tone 
and rotary systems, is also 
built into the unit. General 
Electric's Voyager cordless- 
telephone system has a 
manufacturer's suggested 
retail price of $199.95. 


The perfect gift —Escort 
Sood ONT S Receiver. A 
сос lp is more than a sur- 
em the perfect AT hits the 
mark. If there's a driver on 
your list, you can give Escort 
with absolute confidence. 

Already recognized as the 
best detector available, 
ST/O/P digital circuitry makes 
Escort even better. It can be 
mounted on dash or visor—a 
perfect fit in any car. — 

Escort comes complete 
with a molded carrying case, 
detachable power cord, visor 
clip, hook-and-loop mount- 
ing, spare fuse, alert bulb, 
and a comprehensive own- 
er's manual. The Escort is only 
15x525x5inches  . 

Escort lets you do your 
Christmas shopping by phone 
and avoid the retail hassle. 
Holidays or anytime, take the 
first 30 days as a trial. We 
also back Escort with a full 
one-year limited warranty. 
Call toll-free 800-543-1608 (in 
Ohio, 800-582-2696) to have 
one delivered to your door 
(Visa, MasterCard, and Din- 
ers Club are accepted). 
Price: $245.00. 


With the CompusServe 
Information Service Starter Kit, 
you can get the most from 
any computer by turning it 
into a library, a travel agency, 
a school, a brokerage house, 
a club, a CB receiver, an 
electronic mailbox, and lots 
more. All you need is the 
starter Kit, a computer, an 
inexpensive phone modem, 
and, in some cases, commu- 
nications software (see your 
computer dealer). 

The CompuServe Starter Kit 
includes five hours of 
connect time to sample the 
Compuserve Information 
Service, a User's Guide with 
complete instructions, an 
exclusive ID number and 
password, subscription 
forms, and an introductory 
subscription to Today and 
Update, CompuServe's in- 
formative Videotex/Computer 
magazine and newsletter. The 
Starter Kit is priced at $49.95. 

Call 800-848-8199 to 
receive a free illustrated 
guide and the name of 
the CompuServe dealer 
nearest you (in Ohio call 
614-457-0802). 


16K Standard BASIC 16K Extended BASIC 


ss 15995. „>. 23925 
239.95 26-3026 319.95 gd 26-3027 


Use Your CitiLine As Low As $25 Per Month 
Credit Card On CitiLine Credit 


"There's no better value!” That's a fact, Isaac. 
Now you can save $80 on a new 16K Stan- 
dard or Extended Color Computer 2 for, 
you and your family and discover the ON 
fun and versatility of owning a real ex 
computer! And it's been improved. 
Now our most popular family computer 
comes in a compact white case with a new, low- 
profile electric typewriter-quality keyboard. 


pum 


"During the day | might write about starships. At 
night, | blast “em on my Color Computer!” You don't 
have to know how to program to begin enjoying 
your Color Computer. Just attach to your TV and 
plug in a Program Pak" to play exciting games, keep 
a personal budget, solve household problems, write 
letters, track investments and much more! 


"Sophistication is 
built-in.” Want to cre- 


"It's also a serious learning tool.” Right again, Isaac. 


Kids can learn to type, sharpen math skills, become NT ate high-resolution graphics 
artists, compose music and improve reading. And and write advanced programs? 
our entertaining tutorial manual shows how easy it „№ The Extended BASIC model uses simple, 
is to program with color and sound. | one-line commands to produce incredible 


drawings, designs, business and engineering 
charts, even animation. 


"Expansion won't cause you headaches." As 

vour needs and skills grow, you can easily add 

more memory, a cassette recorder for data 
storage, disk drives, a printer, telephone com- 
munications and more. 


Hurry — offer ends Dec. 31, 1983! Take ad 
vantage of this low-cost way to start com- 
puting today at Radio Shack Computer 

Centers, participating stores and dealers 
nationwide. 


ms eS eS 


NEW 1984 TRS-80 CATALOG! 
Send for your free copy today. 


| Б, Mail To: Radio Shack, Dept. 84-A-687 
DH Le] 300 One Tandy Center, Fort Worth, Texas /6702 


The biggest name in little computers* 
A DIVISION OF TANDY CORPORATION 


на -— سيھ‎ — —— -— чыныны;  Q—X G— —3—.— ——— —— —— -—-—— -—— —— —— —Ó 


ADVERTISEMENT 


The Nomad 700 Clock/Radio 


Cordless Phone. Here's a gift 
that has everything going for 
it. An AM/FM radio. A clock. 
And a quality phone that 
can roam cordless about the 
house. It's at your AT&T Phone 
Center, and now at thou- 
sands of leading retail stores. 


Tune in today. 


This Christmas, give your 
loved ones the security and 
convenience of a Stanley 
garage-door opener. It's 
designed for easy do-it- 
yourself installation in a 

single afternoon, and they 
will appreciate the proven 
steel-drive dependability, 
solid-state controls, and 
easy-to-change digital codes. 
stanley garage-door openers 
are maintenance-free and 
built їо last by the Do-It- 
Yourself Company. Everything 
needed-—from the heavy- 
duty power unit to the tiniest 
screws and hanging brackets 
—is included right in the 
carton. Get a bonus gift. — 

a free Olympic sports bag 
with each opener purchased 
through February 29, 1984. 
Stanley is a proud sponsor of 
the 1984 Winter Olympics. 


opülar 
science 


The perfect gift for every- 
one on your list... for just pen- 
nies a month. 

Your gift sends 12 information- 
packed issues with the latest 
in home computers, elec- 
tronics, photography, cars, | 
aviation, energy and home 
improvement. 

Use the gift-order cards 
providedi in this issue or call 
toll-free: | 

1-800-453-3580 


ORDER TODAY! 


sound Plus is a wireless televi- 
sion listening device which 
allows the hearing-impaired 
to enjoy amplified TV vol- 
ume without disturbing oth- 
ers in the room. 

Advanced lightwave tech- 
nology carries sound from 
the TV to wireless earphones. 
The system does not use the 
TV earphone jack, so the 
audio is not cut out (as it 
would be with wired listening 
devices) for other people in 
the room. Sound Plus is pow- 
ered by AAA batteries which 
provide over 100 hours of TV 
listening. 

Sound Plus is not only easy 
to use but easy to install, and 
because the headset fits any 
family member, it makes a 
great gift. 

Sound Plus is brought to 
you by the manufacturer of 
Whistler radar detectors. For 
further information, contact 
Controlonics Corporation, 5 
Lyberty Way, Westford, MA 
01886; phone (617) 692-3000. 


Today, you’re doing 
more than ever. 
So should your phone. 


AT&T introduces GENESIS Telesystem. 


© PocicE 
L. BURKE 
MARCIA 


Ringer Control 


Clock. Alarm Speaker 
Record | 


Mold 
E => 


! 
x 


a 


Genesis telesystem is designed needs. Add an optional cartridge, Ог the reminder cartridge, to 


to help organize and streamline and you've got one-touch access remind you of special occasions 
your life in so many ways. to call forwarding, call waiting, and апа appointments. 

The Genesis telesystem remem- three-way calling. Or add another Genesis telesystem. The more 
bers all your important numbers, cartridge, and you have the conve- you do, the more it will help you do it. 
including emergency numbers. And піепсе of automatic re-dial of busy We set the standards. 
it dials with just a touch. It times or unanswered numbers. And 

ur calls and even has a that's only half of it. 

uilt-in speaker. Soon, you'll be able to add a D 

But the really terrific thing about module with an electronic directory == АТ&ЕТ 
the Genesis telesystem is that yu that memorizes names and CIE | 
can customize it to fit your own numbers in alphabetical order. — 


© AT&T, 1983 See it at your AT&T Phone Center, now at thousands of leading retail stores. 
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You'll be giving 


ADVERTISEMENT 


A new Christmas Gift Set fea- 
tures two popular CHANNEL- 
LOCK tongue-and-groove 


pliers nested in a colorful box. 


ncluded are the No. 420, 
9-inch, 172" jaw capacity and 
the No. 426, 6-inch, 7/8" jaw 
capacity Both pliers are _ 
equipped with blue dipped- 
MS comfort grips. CHAN- 

ELLOCK, Inc., Meadville, 
Pa. 16335-0519, 


the best garage door opener available... 
plus get a FREE Olympic sports bag. 


A Stanley opener is the best gift 
under the tree... the one they'll 
use all year long! You'll find 
several models to choose from, 
all with solid-state and steel 
drive reliability, digital controls, 
maintenance-free design and 
dependable Stanley quality. 

Get full details on Stanley's 


FREE Olympic sports bag offer 
at your local retailer, or write 
Stanley Automatic Openers, 
31623 Stephenson Highway, 
Madison Heights, MI 48071. 
Hurry! Olympic sports bag offer 
good for Stanley openers pur- 
chased from November 1, 1983 
through February 29, 1984. 


helps you do things right” 


©) 1983 The Stanley Works 
Olympic Logo ©1982 OCOG Sarajevo ‘64 
TM designates a trademark of the Organizing Committee of the XIV Olympic Winter Games 
Sarajevo 1984. Used under license from trademark owner. 


Radio Shack’s TRS-80 Model 
100 is America's first portable 
computer with five built-in 
programs. Use it as a person- 
al word processor, appoint- 
ment or assignment calendar, 
address book, phone direc- 
tory, and telephone auto- 
dialer. You can even write 
your own BASIC programs. 
Model 100 is small enough to 
fit in a briefcase, yet power- 
ful enough to serve as a desk- 
top micro. It works on batteries 
or optional AC adapter. And 
Model 100 easily communi- 
cates with information serv- 
ices and other computers by 
phone with its built-in modem. | 
Includes parallel-printer port 
and cassette-recorder inter- 
face, 8K Model 100, $799 
gd ). 24K Model 100, 
999 (26-3802). 


which computer you buy. 


Well help you 
get the most out of it. 


( 4 


E 


= 


a World Of information, communications, and entertainment at your fingertips. 
CompuServe is the easy to use videotex sophisticated financial data. Plus, a To learn more about CompuServe, call 

xervice designed for the personal communications network for electronic toll-free, 800-848-8199, for an illustrated 

»omputer user and managed by the com- mail, a bulletin board for selling, swap- guide to the CompuServe Information 

munications professionals who provide ^ ping, and personal notices and a multi- Service. The videotex service for you, no 

iousiness information services to over one channel CB simulator. matter which computer you buy. 

;»ourth of the FORTUNE 500 companies. You get games on CompuServe, too. 


CompuServe puts: 


Subscribers get a wealth of useful, Classic puzzlers, educational, sports and Compuserve 


orofitable, or just plain interesting infor- adventure games and fantastic space 
"mation like national news wires, electronic games featuring MegaWars, the “ultimate 5000 Arlington Centre Blvd.. Columbus, OH 43220 
oanking and shop at home services, and computer conflict 800-848-8199 ın onic Call 614-457-0802 
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Consumer Information Service, P. O. Box 20212 


ADVERTISEMENT 


For parents combing the 
stores for worthwhile Christ- 
mas gifts, Spinnaker's criti- 
cally acclaimed computer- 
leaming games will come as 
a nice surprise. Over the past 
year and a half, this innova- 
tive software company has 
been introducing program 
after program designed to 
engage and entertain kids 
from age 3 on up while 
theyre having an educa- 
tional experience. 

Younger children will enjoy 
Spinnaker's Early Leaming 
Series, featuring such titles as 
Facemaker, which lets kids 
create funny faces while they 
become familiar with the 
computer keyboard; and 
Alphabet Zoo, where two 
players race through a maze, 
collecting letters to spell out 
a word. 

For older children, Fraction 
Fever offers arcade action 
while it teaches fractions; 
Trains is a complex and color- 
ful introduction to the princi- 
ples of running a business; 
and /n Search of the Most 
Amazing Thing is a challeng- 
ing adventure game requir- 
ing wit and ingenuity. 

. Making leaming fun" — 
that's what Spinnaker has set 
out to do, and the accep- 
tance of its products by 
home-computer families indi- 
cates that they fill an impor- 
tant need. 


Finally, computer games you want your ki 


Spinnaker makes computer games kids love to play. 

But some of our bigaest fans are parents. 

Because on top of all the fun and excitement, our dames 
have something more. True educational value. They help 
develop a child's learning skills, in all kinds of fun ways. 

20 Spinnaker games aren't just computer games. They're 
Learning Games. 

They're written by top educators who know how to make 
learning fun. And by expert game programmers, who use 
colorful graphics, animation and sound to make our qames 
so exciting, your kids may not even realize they're learning. 
They're having too good a time! 


hs | 
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ids to play 


That's why children love us. And parents love us. 

And why we're already the leader in the field of home edu- 
cational software. 

20 if you're looking for computer games that you'll like as 
much as your kids will, look for 5pinnaker's line of Learninq 
Games (in disk and cartridge*) at 
your local retailer. 2 

Spinnaker. We're 
giving computer i 
games a qood name. ¥ 


"Disks for: Apple," Atari,” IBM, 
Commodore 64." 
Cartridges for: Atari" Commodore 63" Ws 


ADVERTISEMENT 


Two new Hot Melt Glue Guns 
from Dremel, trigger-action 
Model 810 and thumb-action 
Model 800, feature the state- 
of-the-art PTC heating system 
which maintains a constant 
temperature of 380 degrees 
F for consistent glue flow and 
bending. Both guns incorpo- 
rate а slim-line design in a 
rugged housing, allowing su- 
perior glue-line visibility. Avail- 
able at local hobby shops, 
hardware stores, and home 
centers. 


Ж Big 734 x 10% format 


* 416 pages 
More than 800 show-how 


FOR ү OU illustrations and diagrams 
| | Woodworking lechniques 
| and Projects by Rosario 
| : | E Capotosto—a great gift idea 
for do-it-yourself (novice and 
THE pro) woodworkers! 
In this superb how-to anda 
| projects book, Capotosto (a 
master woodworker famous 
for his innovative techniques) 
LES Т ! spells out all the traditional 
L methods of fine woodworking. 


But he also demonstrates 


Impeccable workmanship in every detail. Precision made parts. Hand honed, easier ways to achieve the 
rfectly mated cutting edges. Fine polished finish. Blue plastic comfort grips. same results in a very thorough 
he best. At no premium in price. Tools by CHANNELLOCK. Send for your free section on woodwo rking 


catalog. Channellock, Inc. Meadville, Pennsylvania 16335 techniques; the experienced 
Tools by woodworker can use this 


FTT ÜCK section for brush-up, and it 
= М E 1 E mt : also gives the novice a good 
j i Se eee : - 


——: grounding in woodworking 
basics. The book also contains 
measured construction draw- 
ings for more than 40 projects, 
with step-by-step illustrated 
instructions for most of them. 
Projects include a roll-top 
desk, hutch, wall cabinet, 
gateleg table, grandfather 
clock, and many more. 

Order Book #0178. Send 
$29.95, plus $2.35 to cover 
delivery and handling, to 
Popular Science Books, P.O. 
Box 2018, Latham, NY 12111. 
(Residents of AZ, CA, CO, 

FL, GA, IL, MI, NY, OH, PA, 
SC, VA, VT, WI add sales tax.) 
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Channellock Pliers Are American Made 


We challenged Escort and won. | 


Motor Trend, Aug. '83 "The Whistler Spectrum 
resides at the top of the list. A world class 
radar detector." 


Autoweek, Nov. '82 “The Spectrum is the 
most sensitive radar detector Autoweek f 


ever seen." AMET 
BMW Roundel, July 83 Ys 
Escort has a true riva Xs 
| a winner. hien. DN d 
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- ee ndis are in. Spectrum placed. à se m first with A 

-avery close second with Car and Driver (still scoring #1 j 
We're not surprised. After all 3 out of 4 truckers ha 

And now the Whistler Spectrum beats everyone with Обтте, 
"Pollution Solution"'"..A unique circuit that not only ‘stomps out" — 
interference from other units, but it enhances sensitivity. andeliminates 
falsing as it does so. 
„ОО with the name шека s truckers trust. And America's leading 
- | ditors.named #1. Start я in Whistler Country, 
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2nd, Autoweek, and BMW Roundel. And 
host critical out of 5 categories*). 
en choosing Whistler since the first Whistler was built 


write Control ones Corp., 5 
* X band only 
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WE ARE DODGE. 

AND WE KNOW HOW 

TO MAKE A TRUCK 
COMFORTABLE. 

At Dodge, there really is 
such a thing as seat of 
the pants engineering. 


RAMPAGE. EVERYTHING 
A TRUCK’S SUPPOSED TO 
BE PLUS FUN TO DRIVE. 
Come test ride the only 
American-built front- 
wheel-drive pickup. 
Dodge Rampage. And 
its even more sporty 
number, the 2.2. 


With 1,075 Ibs. of 
payload. But in addition 


to hauling a proper load, 


this Rampage also flat 
out hauls. 0-50 in 6.39 
seconds, unloaded, 
Excellent fuel economy. 
Fantastic acceleration 
and handling. And with 
dual bucket seats, a 
real pleasure to sit in. 


aot hey 
E 


Tinted glass and intermittent 
windshield wipers, both stan- 
dard equipment. 


Five speed manual transmis- 
sion is standard equipment on 
Rampage 2.2. 


With full coritour bucket seats, 
Dodge Rampage sits like a sports 
car, not a truck. 
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PLUS THE TRUCK 
INDUSTRY'S ONLY 
STANDARD 5/50 
PROTECTION PLAN. 
Five years or 50,000 
miles, whichever come: 
first. Covering engine,, 
powertrain and outer 
body rust-through: 


SAVE HUNDREDS OF 
DOLLARS WITH 
PROS sé TOR OPTION 
DISCOUNTS. 


At Dodge, saving топе 
is standard, too. Actua1 
savings depend on moc 
and package. And are : 
based on the list prices. 
package items if pur- 
chased separately. So 
see your Dodge Truck 
AT for de tails. 


MPG 6 |25] Hwy 24 


Rampage 2.2 p. 2. 2 projections. tions, Use wks езе 
mpg to compare. Your mpg may * 
vary with speed, distance, меа 
дыш ganr mpg & CA ests. less.: 
84 Gas Mileage Guide at 
Dn available. *Limiteck 
warranty deductible may apply. 


Low-cost software 


can provide all the capability you'll 
ever need—if you choose carefully. You 
can also end up with a poorly written 
program that won't perform as expect- 
ed. To help find out what you should 
look for when buying low-cost soft- 
ware, I tried out several dozen under- 
$100 programs in the four major ap- 
plications and found a variety of 


features, differences, and quirks worth 
noting. 


Word processing 


The ability to write words on an 
electronic scratch pad and to change 
them simply and easily is one of the 
main reasons people buy personal 
computers. The most basic of word- 


Data-management programs 


Minimum Maximum Maximum — Sort by 
Program Price For memory Storage number of number of number of 
Manufacturer name ($) computer rag. req. fields records fields Comments 
Analytic Manage- Versatile 69  7BÜ-based ABK 1 disk drive 21/1,024 1,000 Unlimited Good report-writing 
ment Systems characters abilities 
Andent, lnc. Applointment 75 Apple Hl 48K l disk drive Preset 4,500 per Unlimited Specially for appointment 
i disk scheduling 
Art-Sci Magic 99 Apple 48K 2 disk 48 12,000 Unlimited Menu-driven 
Memory drives 
AUK's File System 70 TRS-80 32K 1 disk drive Unlimited 350 1 
CMC File-It 75 IBM PC 64K ldisk drive 275 characters Limited by Unlimited 
Microproducts disk space 
Datafile Systems — Filemote 95  TRS-80 48K 2 disk Unlimited 700 2 Fast-sorting ability 
| drives 
LIK Enterprises Data Perfect 99 Apple, Atari — 48K 1 disk drive 511 characters Limited by Unlimited Similar commands to 
| disk space com pany's Letter Perfect 
Megahaus Corp. — Megafile 60, Apple, IBMPC 64K 2 disk 26 Limited by 4 Has logical-argument 
100 drives. disk space search features 
Micro Software Rabbit Base 30 VIC 20 16K Cassette — Unlimited 600 1 Good data capacity 
intl., inc. 
Practibase 55 Commodore 64 64K 1 disk drive n.a. na. Unlimited Relational structure 
Mindware, lnc The FastOne 25  TimexSinclair 16K Cassette — Unlimited n.a. 1 Basic 3 x 5 card index 
1000/ 1500 system 
Radio Shack Microfiles 100 TRS-80 32K 1 disk drive Unlimited Limited by Unlimited Large data capacity 
disk space 
Profile £0  TRS-BÜ 32K 1 disk drive Unlimited 1000+ 1 Large data capacity 
Reader's Digest — Listmaker 98 IBM PC, 64K, 48K 1 disk drive Unlimited Limited by 1 Mail merge utility 
Services, Inc. TRS-80 disk space butt in 
special-purpose programs 
Minimum 
Program Price For memory Storage 
Manufacturer name ($) computer reg. req. Category Comments 
Apparat, Inc Chextext 60  TRS-80 32K 2 disk drives Spelling checker 10,000-word dictionary: expandable 
| to 10.250 words 
Aspen Software Proof Reader 50 —TRS-80, 32K-64K 2 disk drives Spelling checker 50,000-word dictionary; expandability 
IBM PC, CP/M depends on disk space 
Grammatik 75 TRS-80, 32K-64K 2 disk drives Grammar checker Catches commonly misused words, 
IBM PC, CP/M phrases, and punctuation errors 
Commodore Magic Desk 99 Commodore 64 БАК Cartridge integrated or Includes word processing, filing. 
all-in-one calculator, telecommunications 
Computer Station, Combined 55 Apple 48K 1 disk drive — Graphics/chart Good variety of printers supported 
Inc. Enhanced generator 
Graphics 
Cornucopia Electric Webster — 81 TRS-80 48K 1 disk drive Spelling checker 50,000-word dictionary, expandable 
Software, Inc. 
Don't Ask S.AM. 60 Atari 32K ldiskdrive Speech synthesizer/ Built-in English text-to-speech 
Computer Software text translator translator 
Megahaus Corp. Megaspell 60, Apple IBMPC 64K 2 disk drives Spelling checker 40,000-word dictionary, expandable 
8Ü to 80,000 max. 
Mindware, Inc. Forcastgraph 23 Timex Sinclair — 15K Cassette Graphics/chart Statistical data entered can be 
1000/1500 generator displayed in chart form 
Misosys ZGRAPH 4)  TRS-80 48K | disk drive — Graphics/chart Graphics editor with draw 
generator capability built in 
Norell Data Systems — Easyproof 50 IÊM FC 64K 1 disk drive Spelling checker — 50,000-word dictionary, expandable 
North American Memory/Shirt 99 IBM PC 128K | disk drive Integrated Links up to nine programs 
Business Systems operating system — concurrently 
Sierra On-Line Dictionary 100 Appie 48K ldisk drive Spelling checker 28. 000-word dictionary, expandable 
to 31,000 
Software Toolworks — Spell 50  780-based ABK 1 disk drive — Spelling chacker 50,000-word dictionary, expandable 
Sof/Sys. Inc. Executive Speller 75 Apple 48K 1 disk drive Spelling checker 10,000-word dictionary, expandable 
to 25,000 | 
Virtual Combinatics Micro Cookbook 40 Apple, IBM PC 48K 64K 1 disk drive Recipe data base Nutrition, serving, buying tips 


processing packages are the text 
editors. These programs let you enter 
and correct text like a full-feature 
word-processing program, but they 
permit little or no flexibility in format- 
ting the output to a printer. They often 
limit output to single-spaced lines of 
a set length. 

The Type Writer for Commodore's 
VIC 20 is one such program. It comes 
on tape and is loaded into the com- 
puter via a cassette recorder. You enter 
text into the computer as you would 
using a typewriter, but after you've 
written three to five pages, the mem- 
ory inside the VIC starts to overflow. 

Up one notch—yet down in price— 
is Ann Arbor Software's Textra Jr. 
This program comes on disk, and it 
runs on the IBM PC (or any PC-com- 
patible computer). Although Textra Jr. 
doesnt create fancier formats than 
VIC Type Writer, it lets you write 
longer ones—seven to 10 pages. If you 
don't do much word processing, a good, 
simple text editor might fit the bill. 

There are several under-$100 pro- 
grams that are more than simple text 
editors but do not include all the ad- 
vanced features of expensive word 
processors. Broderbund's popular 
Bank Street Writer, for instance, fea- 
tures a command line on the screen 
that lists the various command 
choices. (With text editors and many 
word processors, these commands must 
be remembered.) But the program is 
unable to underline or print boldface 
—common features of advanced word 
processors. 

If you require more versatility, there 
are several full-feature word-process- 
ing programs available for less than 
$100. Art-Sci's Magic Window, Bruce 
and James's Wordvision, and Mega- 
haus's Megawriter let you create doc- 
uments 10 to 20 pages long, including 
underlining, boldfacing, and right and 
left print justification (flush margins). 
Megawriter can also generate form 
letters by merging a file of addresses 
and other variable information into a 
standard text. 

Although some under-$100 word- 
processing programs have all the fea- 
tures of more-expensive versions, they 
can be annoyingly slow in starting the 
program on the computer or in load- 
ing and saving text from disk or cas- 
sette. Waits of 30 seconds to two min- 
utes are not uncommon. 


Data management 


Computers make so much informa- 
tion available that it can overwhelm 
you if it's not arranged in ways that 
let you get just what you need when 
you need it. Data-management pro- 
grams are able to juggle information 


Continued 
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Low-cost software 


according to your needs, retrieving 
from a large base of data just those 
items that relate to a particular sub- 
ject. Typical home data bases include 
tool and hardware inventories, recipes, 
and titles of articles published in 
POPULAR SCIENCE. 

Data-management programs by 
their nature are complex beasts. Not 
only must they be flexible enough to 
allow you to set up your own filing 
system, they must also be capable of 
sorting and sifting through piles of in- 
formation to retrieve what you’re look- 
ing for. To do this, they deal with infor- 
mation in three distinct parts: fields, 
records, and files. A field is simply a 
name, address, or some other single 
tidbit of information. A record is all 
the information for one individual 
or thing, and it’s made up of several 
fields. A file is a complete compilation 
of records. How a program uses its 
fields, records, and files determines 
how much flexibility you have in set- 
ting up your data base. 

One low-end, general-purpose data- 
management program is Rabbit Base 
from Micro Software. This program 
runs on the Commodore VIC 20 and 
is available only on cassette (a limita- 
tion because of the time it takes to 
load and save data). Even so, there is 
no limit to the number of fields you 
can create, and you can manipulate a 
file up to 600 records long. 

Radio Shack's Profile, for the com- 
pany's TRS-80 models I, Ш, and IV 
computers, allows a greater number of 
records to be stored, and it works much 
faster. In working with Profile, I found 
that, depending on the memory inside 
the computer, I could store 1,000 or 
more records on one diskette. Fur- 
thermore, files can be stretched by 
using up to four disk drives for a 
maximum of 3,590 records in one ex- 
tremely large file. 


With Profile, I can search for (or sort) 
any kind of information in any of the 
fields— such as everyone living with- 
in one zip code, all recipes that use 
pork, and so forth. This is called multi- 
key searching, and it provides the most 
versatility in a data-management 
package. Filemate, Applointment, and 
Practi-base also have unlimited field- 
search, or sorting, capabilities. 

Surprisingly, some expensive data- 
management programs are limited in 
this respect. DataStar, WordStar's 
data-base-management cousin, costs 
$350, yet it can search only one pre- 
set key field. On the other hand, Data- 
Star is especially versatile in the ways 
it can format its data in printed out- 
put, referred to as report generation. 
It can, for instance, prepare mailing 
or shipping labels, inventory lists, or 
index cards. Almost all of the pro- 
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Finance-management programs 


Minimum 
Program Price For memory Storage Program Printout Graphics 
Manufacturer name ($) computer req. г. type ability — based — Comments — 
Adventure Intl. Maxi CRP's 100 —TRS-BO, 18K 2 disk drives Expense/ Jl Cash, checks, and charge 
IBM PC checkbook 
Агісот Data Value 35 Various 32K 1 disk drive Expense; "i Tracks valuable assets 
Services checkbook 
Household 35 Various 32K 1 disk drive Expense’ “ Home inventory 
Goods checkbook 
Continental Home 75 Apple Atari —— 48K ldiskdrive Expense/ "d „ Cash, checks, and charge 
Software Accountant checkbook 
Tax 60 Apple, Atari — 48K ldiskdrive Тах / Tax plan and preparation 
Advantage 
Commodore Multiplan 99 Commodore 54 64K l disk drive Spread sheet “ Trimmed version 
Comshare Target PlannerCalc 99 Apple 64K 2 disk drives Spreadsheet и" Good for straightforward 
Sottware applications 
Diamond Head Stock 50 IBM PC БАК 1 disk drive Stockmarket J * Stores 
Software — Charting 20 stocks 
Dow Jones Investment 55 Atari 800 48K 1 disk drive Stock market "d # Color graphics 
News/Retrieval Analyzer 
Portfolio 50 Apple 48K 1 disk drive Stock market " d Telecommunications only 
Evaluator 
Dynacomp, Inc. Stockaide 30 Аап 32K 1 disk drive Stockmarket и" v/ — Technical-analysis program 
Family Budget 35 — Almost all 16K-24K 1 disk drive — Expense/ "i Budget planner 
checkbook 
Galaxy Апа! Їй Apple АВК ldiskdrve Stock market "d „ Technical-analysis planner 
Howard Software Тах Preparer 99 Apple ABK | disk drive Тах "d Prepares 1040 and schedules 
Services | A-G, SE, R/RP 
Intelligent Investor Series 0 75 Various 48K 1 disk drive Stock market — Portfolio-management program 
Software 
Series | 75 Various 48K | disk drive Stock market Same as above 
Micra Software Practicalc 45 VIC 20 16K 1 disk drive Spreadsheet — «^ Very similar to VisiCalc 
inti., Inc. 
Practicalc 55 Commodore 64 64K 1 disk drive Spreadsheet м Enhanced version af above 
Mindware, Inc. Matrix 23 Timex Sinclair 16K Cassette Spread sheet — Basic spread sheet 
Planner 1000/1500 
Norell Data Systems Easy Calc 100 IBM PC 64K 1 disk drive Spreadsheet — - English-type commands 
Shafer Software Moonlighter 40 Apple ABK ldiskdrive Тах Tax reference 
Tax Guide 
Software Zen Calc 50  Heath/Zenith — 48K ldiskdrive Spreadsheet — v' — Powerful for price 
Toolworks | ' 
Spectrum Software Personal 75 Apple, IBM PC 48K l disk drive Expense/ "d „ Search 
Finance checkbook capability 


Master 


grams that allow the use of a printer 
can generate reports, but most permit 
only a few formats. 


Finance management 


Although not everyone might need 
to process words or to track data, few 
can get along without having to jug- 
gle money. Financial software comes 
in many forms. There are programs to 
create elaborate electronic spread 
sheets, to balance your checkbook or 
figure your household budget [PS, Dec. 
'82], to assist you in calculating your 
taxes [Р5, Feb.], and to help you win 
at the stock market [PS, July]. 

Spread-sheet programs allow the 
user to enter and edit data on an elec- 
tronic ledger sheet. By following user- 
entered formulas that define how the 
rows and columns of data are manip- 
ulated, the program recalculates the 
entire spread sheet whenever a single 
number is changed. VisiCalc, the first 
electronic spread sheet, and many sim- 
ilar packages spawned from it are tar- 
geted for the business market, with 


prices ranging from $250 up to $500. 

The idea behind spread-sheeting is 
a simple one, so it didnt take long for 
below-$100 versions to appear. One of 
the best is PlannerCalc from Com- 
share Target Software. It does about 
everything VisiCalc can, and in some 
respects it's easler to use. 

VisiCalc and most other spread- 
sheet programs require that you enter 
the formulas using strings of special 
mathematical characters and logic 
symbols. PlannerCalc's syntax uses 
near-English commands (for example, 
the word "greater" instead of the “>” 
symbol). This makes creating a spread 
sheet simpler but more time-consum- 
ing. To compare how long it takes, I 
entered the same information on Plan- 
nerCalc and on VisiCalc; it took 20 
percent longer with the PlannerCalc 
program. Álso, PlannerCalc does not 
permit you to perform trigonometric 
functions. 

Checkbook-register programs re- 
cord and tabulate the checks you write. 
They also let you track expenses by 


IF YOU NEED AN 
ECONOMICAL 


JOINTER 


UP TO 6" WIDE 


JOINTING: If you have roughsawn, 
weathered or re-cycled stock that is cupped, 
warped or twisted, just a pass or two on the 
| face and edge prepares it for final thickness- 

ing through the Planer. 


category so you'll know exactly where 
your money is going. (Without the 
tracking function, checkbook pro- 
grams are essentially useless; simply 
keeping a record of your checks is bet- 
ter done by hand.) The better check- 
book programs, such as Continental 
Software's Home Accountant and 
Spectrum's Personal Finance Master, 
allow you to manipulate cash and 
charge expenditures as well as keep 
track of checks. 

Income-tax software can help you 


save money by performing menial cal- ! 


culations, figuring your liability by 
alternate methods, or generating fin- 
ished tax forms (in some cases, line- 
by-line results that you copy on the 
form). Most tax-preparation software 
is aimed at the tax professional and 
costs from $350 to $700. One consum- 
er-oriented package, Tax Preparer 
from Howard Software, prints direct- 
ly on your 1040 form and on many 
commonly used federal schedules. Tax- 
planning programs, such as Conti- 
nentals Tax Advantage (which dou- 
bles as a tax-preparation program) and 
Shafer Software's Moonlighter Tax 
Guide, are a little different. They di- 
gest your income and expense data 
and compute the best way to figure 
your taxes. Because this is an espe- 


- 


cially complex task, these two pro- 
grams have a hard time doing their 
jobs effectively. 

Stock-market programs also come 
in several varieties. The most basic is 


| the portfolio manager, which simply 


keeps a record of the stocks you own. 
The better programs of this type, such 


| as Dow Jones's Investment Evaluator, 


can store several hundred different 


| stocks. The other major type of stock 


program is the technical-analysis pack- 
age, which arranges stock data in var- 


ious types of charts to help you spot 
. developing trends. 


A VERSATILE 


My 
ў F y 
YY] 
ЖИЙ 
у i 
/ 
/ 


8” WIDE e 4v?" THICK 


d Wy 


PLANING: When your project calls for ac- 
curacy, the precision Model 684 can handle 
stock removal ranging from a mere whisper 
up to a full 5/32-inch on each pass. Special 
hardwood planing knives handle oak and 
walnut as easily as pine. 


A good deal of under-$100 applica- 
tions software doesn't fit into any of the 
categories discussed previously. One 
major type is the spelling checker [PS, 
April], used to proofread word-pro- 
cessing documents. Spelling checkers 
have built-in dictionaries of 10,000 to 
50,000 words, and most but not all 
allow you to add words to the diction- 
ary. The best ones permit several thou- 
sand added words. 

The number of words in the pro- 
gram’s base dictionary is important. 
If a word in your document is not in 
the dictionary, it is flagged as a possi- 


| 
| 
| 
FILED BROCHURE, WRITE: 
| 
| 
| 
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15-page document with a program that 
had a small dictionary, I had to sift 
through 200 to 300 words to find the 
few that were misspelled. Programs 
with 40,000 or more words take longer 
to process a file, but you'll spend less 
time verifying suspect words. 

Programs that produce graphs and 
charts from raw data are extremely 
popular in business applications, and 
lower-cost versions are now coming 
out. For under $100, don't expect color, 
however. Even the graphics program 
that runs on the Apple II (a machine 
capable of color video) produces black- 
and-white charts only. 

You'll probably want to make hard 
copies of your charts, so make sure the 
program works with your printer. 
ZGRAPH from Misosys works with 
almost any printer available today. 
Some others work only with one or two 
models. 

As you can see, there are some lim- 
its to programs that sell for under 
$100. But quite often, the differences 
between a $79 program and a $279 
program are subtle. And for the same 
money, you can get three or four times 
as many programs. Your best guide is 
not how much the software costs but 
whether it can handle the job you need 
done. Gs) 
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“MOLDING: As a molder, the Model 684 is 


a real money-maker that will literally pay for 
itself. Plenty of power to turn out highest | 
quality finished millwork such as flooring or 


| parieling, and for just a bare fraction of the 


cost you normally pay your lumber dealer. 
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Any still image on a video or computer 
screen can now be copied instantly 
with the new Kodak Instagraphic Im- 
aging Outfit. The kit includes an in- 
stant camera with close-up lens, a 
cone designed to cover a 12- or 13- 
inch screen, a filter, brackets for adapt- 
ing a 35-mm SLR camera, and two 
packages of Instagraphic color-print 
film. Its list price is $195. 

Anyone can use the kit, says Е X. 
Millor Jr., a Kodak audio-visual expert: 
"All you do is place the camera-mount- 
ed cone over the CRT screen and push 
a button.” A color print emerges from 
the camera in seconds. Or by using 
the 35-mm SLR adapter, you can copy 
the screen image onto a slide. Any 
comparatively long-focal-length lens 
that will focus down to 11% inches 
can be used, says Millor. A 50-mm lens 
yields good results, but Miller prefers 
a 70- or 80-mm lens. Most CRT screens 
provide sufficient light to expose "ex- 
cellent" images on Ektachrome 200 
film, he says. 

Instagraphic film is a version of 
Trimprint film [What's New in Pho- 
tography," PS, Sept.], but it's made to 
stricter industry standards and re- 
quires refrigeration for storage. Like 
Trimprint pictures, Instagraphic pic- 
tures come with a backing that can 
be removed.—E. H. Ortner 


BIG PROFITS 
STEEL FRAME HOMES 


The homebuilding industry is starting to boom again. Sales are rising and 
our steel frame homes are sweeping the nation with the first affordable 
alternative to today's housing delimma. 

You can be a part of the profitable future! Public response to our low cost, 
energy efficient and low maintenance designs has been overwhelming, and 


SAVE BIG! 


we must expand our representation to meet that demand. WAGNATRAC 4 
rawler- == ж 
, "Tractor ^. ол 
We're Looking Tractor” · 


AME. 


For Representation 


Our representatives benefit from a proven sales Е: 


concept that allows you to build a substantial All New 


amem | ы =й = Ig YARD 

*QUALITY PRODUCT — Pre'engineered TITY TE j "TE TRUCK 
designs of one, two and three level structures ld. inv 
for single family homes or multi-family in- i. M KIT! 
vestment. саана 1/3 T 

'* COMPETITIVE PRICES — Your cost is less on 
than $10 per square foot for a complete insu- Capacity 


lated shell. 
*HUGE MARKET — Do-It-Yourself, basic 
shells, turnkeys, custom & multi-family. 


* NOINVENTORY HASSLES — We ship as you HOG 
order. No costly stock, no inventory taxes. 


* DEALER SUPPORT — We work to help you ' 4 | 
succeed. Our staff of professional marketing, E RI =. [ EEL 
construction and sales experts help you sell Eh 27 5 aqu: 
and build. STRUCTURES 


If the exciting, profitable concept of steel frame 1400 Crescent Denton, Texas 76201 


Bolt together a STRUCK-KIT Tractor in a 
weekend and pocket Big Savings. Choose our 
famous MAGNATRAC Crawler or our newest 
16HP YARD TRUCK Kit. Use for odd jobs to earn 
extra cash. Thousands of STRUCK-KIT Tractors 
in use. 30 Attachments - loader, backhoe, mower, 
plow, etc. Buy factory direct for greatest savings. 
Send NOW for: 


"CATALOG of KIT construction and uses — 
$1.00 (specify Magnatrac of Yard Truck) 


homes looks interesting to you, call or write today (817) 566-1386 * ASSEMBLY MANUAL for KIT — $7.00 (specify 
for more details. Select territories are now Outside TX Toll Free 800-433-5555 Magnatrac or Yard Truck) Money refundable on 
available and an investment of $3500 is totally t D any purchase. 

refundable. 


STRUCK-KIT Dept. PS123 Cedarburg, WI 53012 
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^ar Four slacks offer an array of special features designed for long-lasting comfort and 
style. Available in five handsome colors, at one beautiful price—$26. Coordinating Раг 
=our shirts, $13—$15. From The Par Four Collection. Only at JCPenney. Dedicated to the н о 


Also available through the JCPenney catalog. Prices slightly higher in Alaska, Hawaii and Puerto Rico. ©1983 The J.C. Penni} 
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DODGE OMNI. THE BEST VALUE IN A COMPACT CAR. 
This is where the revolution began. Our rugged little Dodge Omni was the first 
fuel. efficient, front-wheel-drive car built in 
America. That was six years ago; since then 
| Omnis logged over thirteen billion front-wheel- 
drive miles, and remains the best value in a 
compact car. 


Just check the chart. It'll give yo 
a good idea of how some of our competitors 
stack up against Omni. 


Dodge Ford Chevrolet Nissan Stanza Renault Toyota 
Standard Omni Tempo (ауан ddon Incore Corolla 
Vehicle | | ДИ | | loor 1 | му | latchback г | den T | | ЖИ 
Price® RLS $0,930 P0,222 AO OO $6,015 40,48 


Omnis Comparably 
quipped Price $1404 5 SM ^ lal SLOT ^ 110 
Advantage” 


Est. hwy. 40 Est. hw». 41 Est. ws. 7 list. hwy. 13 lest. hwy. 52 est. ПЕ И 
Mir EPA est. mpi 34) EPA est. mpg 27) EPA est; impe 301 EPA est. mpe 351]. EPA est; mpi (35 EPA est; mpe 123 


Warranty (габ | | | 
varranty Duration сууу, 224,000 2, 24,000 225,000 724,000 2 24,000 
Yrs. Miles 


And for 1984, Omnis just gotten better— with two special pack: 
ages. Purchase the popular options in the Automatic lransmission Package andl 
the automatic transmission 1s 720 extra charge. Or purchase the options 1 In our 
FEngine/ Transmission Package and our gutsy 2.2-liter engine with 5-speed 15 
по extra charge. And, of course, Omni is backed by the industry's only standard 
5/50 Protection Plan? 

See your Dodge dealer where you can buy or lease! the car the 
world still hasn't beaten, Dodge Omni. 

The New Chrysler Technology. Quality backed 
by 5/50 Protection. 


BUCKLE UP YORK SAFETY 


"Sticker pnce comparison of comporably equipped models in EPA Compact Class excluding taxes and destination charges. "" Base sticker price comparison excluding foxes and destination charges Standard equipment 

levels vary. "Use EPA est. mpg to compare. Your mileage may vary depending on speed, distance and weather. Actual hwy. mpg lower. CA ests. lower TPowertrain warranty comparison. 5 301 Protection Plan. 5 years 

or 50,000 miles, whichever comes first. Limited warranty on engine, powertrain and outer body nust-through. A deductible applies. Excludes leases. Ask your dealer for det ails Warranty provisions могу by manufacturer 
111983 price data. 1984 price data not available at time of publication 


THE WORLD 
HASNT BEATEN 
THIS CAR. 


DODGE а 


AN 
AMERICAN 
REVOLUTION 


NEWEST IDEA IN A PEN! | 


This new, precision-crafted German ball point pen conceals your own 
personalized self-inking rubber stamp. Simply remove the cap and unfold the 
inner stem. Light finger pressure leaves a remarkably precise image. 

_ Now you can instantly personalize stationary and enveloy 
personal message, or use in place of your business cards. You'l leave a dis- 
tinctive mark that will soe a lasting impression on your friends and 


business relations. 


This elegant European design is all metal with brushed silver 
| me gold finish. Comes with two pen refills, felt-lined gift box and 
` 1 year warranty. For quickest poss credit card holders may 
‘call our toll free lines or send 
- shipping. CA res. add 642% s 


eck for $29 plus $2.50 
es ate Allow 3 weeks for 


, Leave a 


delivery. If not totally satisfied, simply return within 30 / /! j 


` days for a full refund. Call now. This versatile, high 
` quality pen will be a constant source of amazement. 
The ideal gift for the man and woman 


who have everything. 


Poole fill out this coupon, one letter fo a square. 
Or use a орага sheet. MUN 26 — or Aci on each of the 3 lines. 


knife 


9-in-1 Fold-up HEX KEY SET 
Nine key sizes—5/64" thru 1/4"— 


extra torque alloy steel. Fit popular size 


socket screws. Available in other sizes— 
inch and metric. 


6-in-1 Fold-upScrewdriverSet 


Use Ше р. out or at right angle. Has 


T-15 Torx® and Phillips for headlight re- 
placement and auto trim, plus 3 flat 
blades and scratch awl. 


See your Tool Dealer— 
Hardware, Automotive, Home Center. 
Eklind Tool Co. 
2253 W. Logan Blvd 
Chicago. IL 60647 
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ORDER TOLL FREE 
800 227-1617 x128 
. Within California Call... 
800 772-3545 x128 . 
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The American 


Clock Builder 


100 PAGE 
CATALOG 
$2.00 ppd. 
(Refunded with 
your first order) е. 
LOWEST 27 
PRICES | E 
IN THE Ж Ey 
U.S.A. "M 


LARGEST SELECTION! 


e Do-It-Yourself Clock Kits 

€ imported Brass Movements 
® Quartz Movements 

e Music Box Movements 

e Finishing Supplies and Tools 


Solid Oak peo. 
School Clock . e (X. 
Only $19.95 | ; 


(plus $2.50 shipping) 


1733 X01 Complete 
Kit Includes: 
e Solid Oak Parts 
e Quartz Movement 
e Metal Dial and Hands 
e Convex Glass 
e Antiqued Eagle 


WRITE OR E 


( тай Proc ucts CO. 


CLOCK BUILDERS SUPPLIES 
Dept. PS3D , 2200 Dean St., St. Charles, IL 60174 
Serving mercascraftsmümn Since 19040 


1075 Valparaiso Avenue - 
Menlo Park, CA 94025 


Super trike 


What has three wheels, two transmis- 
sions, and a top speed of over 150 mph? 
The Badsey Bullet does. Built by Bill 
Badsey of Ventura, Calif., the Bullet 
must surely be one of the world’s most 
unusual vehicles. 

In his native South Africa, Badsey 
was a champion boat racer in tunnel- 
hull classes. In fact, he claims that he 
used many tunnel-design techniques 
to decrease wind resistance and im- 
prove stability of the Bullet. 

The layout is quite unconventional 
in that driver and passenger sit in 
individual pods on each side of the 
car. Mounted between them is a four- 
cylinder, 1,100-cc (67-cu.-in.) Suzuki 
motorcycle engine that provides 105 
horsepower. Power is delivered via 
a Suzuki five-speed transmission, 
which runs through a four-speed Ford 
unit. The latter is used primarily to 
give the Bullet a reverse gear. Al- 
though this provides 20 speeds forward, 
Badsey uses only third and top gear 
in the Ford gearbox, which means that 
normally, 10 ratios are delivered to 
the single rear wheel. The front sus- 
pension is independent, and the rear 
is an adaptation of Suzuki's swing 
arm and shaft drive. The chassis is 
welded together from steel box-section 
tubing. À simple fiberglass-shell body 
helps keep the vehicle weight at a lean 
1,150 pounds. Price of the three- 
wheeler? $14,900. Bill Badsey Racing 


| USA, Inc., Box 7015, Ventura, Calif. 


93006.— Tony Hogg 


| 


CORDLESS 
SCRUB BRUSHER 


3695 


Rechargeable multi-purpose 
unit includes 2 brushes for 
9385 


wet or dry scrubbing. 


Portable Kerosene 
HEATER 


129** 


Operates 16 hours on a single 
filling. Automatic safety shut- 
off. GRW8 


ULTRALOCK ™ 
25' TAPE RULE 
88 


1" Ultramatte blade reduces 
glare. Can be written on for 
accurate markings. Y125 


Sleighful 
of Savings 


Because Trustworthy stores vary in size, 
some may not stock all items shown. 


READY.LITE ™ 


277 


owivel head & Burst of Power 
setting. Charger/mounting 
bracket included. RL-101 


With 6' hose, 2 wands, nozzle 


and dolly. 700-02-62 
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рч 
н 
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PAINT 
PRAY KIT 2 Pack of "C" or "D" Size 
2955 OR One 9-Volt Battery 
Lightweight mini-size airless 1 49 
sprayer handles enamels, oils, Each 
stains, lacquers. 050 
| [ 


VERMONT AMERICAN 


6-PC. ROUTER 
BIT SET 


1 388 


Includes 1/8", 1/4", 3/8", 
1/2 straight, 3/16 veining 
and 1/2'' V-groove. 491 


— n! سے‎ 


8-PC. SOLDERING 
GUN KIT 


1 858 


100/140W dual heat. 3 tips, 
wrench, flux brush, soldering 
tool and solder. 8200PK 


These Sale Values Available At 


Participating Trustworthy Hardware Stores. 
You'll Enjoy Doing Business With The “Problem Solvers.” | 
Check The Yellow Pages For The Store Nearest You! 


ALKALINE BATTERIES 


MULTIPLE 
OUTLET CENTER 
99 


Features circuit breaker over- 
load protection, pilot light and 
heavy duty cord. MOC-4C 


84" Bench Top 
TABLE SAW 


149°” 


det "15997 


W/ Sanding Attachment 


1 


3/8” Reversible 
CORDLESS DRILL 
88 


2 speeds, 100 and 300 rpm. 
With 3-hour recharger. 
2003 


г Bathware.. 


24" FUTURA 
TOWEL BAR SET 
99 


Chrome plated with square, 
polished stainless steel bar. 
Easy to install. D-1424 


THERMOGRIP 
GLUE GUN 


788 


Hot melt adhesive tool рег- 
manently bonds all kinds of 
materials in seconds. 203 


Limb 'N Trim Electric 
8" CHAIN SAW 
97 


1V4 hp motor delivers no-load 
sprocket speed of 5400 rpm. 
754B1E 


8" 
SAUTE PAN 


Sloped sides апа  Silver- 


Stone* non-stick interior. 
M-0585-32 


McCULLOCH 


9*7 wc 


16" CHAIN SAW 


With Accessories 
2.1 cu. in. engine, anti- 


vibration system, and elec- 
tronic ignition. 


PM310-C-16 


“Charge It.” 


Burning 
coal-mine waste 


makes molehills out of mountains 


n sec e MR nt 


By FRANK HARVEY 
Photo by Glen E. Ellman 


"There was no way to get rid of it. We 
just kept piling it up," said John Pop- 
ple. “It” was a mountain of culm Pop- 
ple owned, and I was standing on top 
of it —quintillions of little rocks laced 
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| eaps of culm—rock-laden leftovers 
from coal mines—scar eastern 
Pennsylvania. But those around 
Wilkes-Barre will begin to disappear 


cee 


Бр... 


c 


Black mountains of culm—millions of tons of coal-mine refuse—loom ominously behind these homes near Wilkes-Barre. 


with anthracite coal—just five miles 
from the center of Wilkes-Barre, Pa. 

Culm is mine refuse, left over after 
the breaker has knocked out the pure 
coal. A billion-ton eyesore, it litters 
northeastern Pennsylvania, pollut- 
ing ground water and ruining real 
estate. Now, however, thanks to a De- 
partment of Energy-assisted pilot 


d i 


once the city's first-of-its-kind fluidized- 
bed combustor begins operation. The 
combustor will heat commercial and 
city buildings, with no noxious emissions. 


р. 
ра саг а 
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project that could be emulated in coal- 
producing regions across the country, 
Popple’s mountain will change from 
menace to resource. The project: a new 
fluidized-bed combustor for Wilkes- 
Barre that can extract energy cleanly 
and efficiently from the previously un- 
usable culm. 

Continued 


Model T-50 Heavy Duty 
All Purpose STAPLE GUN 


Versatile powerful tool for heavy duty fastening needs...like in- 
sulating, ceiling tile, weatherstripping, etc. Drives into hardest 
woods — even soft metals. 


Model ET-50 Electro-matic 
All Purpose STAPLE GUN 


With this electric Staple Gun the housewife can breeze through 
upholstering, repair screens, cover a cornice, wall coverings, 
stair treads, valances, etc. with trigger-squeeze action. And it's 
safe too...with on/off lock. Operates on standard house current. 


Manual or electric...Arrow Staple Guns are faster, easier and 
better to handle hundreds of do-it-yourself home fix-up and 
repair projects. Convenient, one-hand operation leaves your 
other hand free to hold, stretch and control material for a neat 
fastening job with that professional touch. Both models use No. 
T-50 Staples in leg lengths ranging from 1/4 to 9/16' plus special 
Staple for ceiling tile application. 


Use Only Genuine Arrow T-50 Staples for Jam-Proof Performance. Accept No Substitutes. 
Made in America to the Highest Standards of Quality & Excellence. 
Available at all leading Hardware, Home Center & Discount Department Stores Everywhere. 


ARROW FASTENER COMPANY, INC. 


271 Mayhill Street 
Saddle Brook, N.J. 07662 


Burning coal-mine waste 


High-grade anthracite coal burns 
with an output of 12,000 Btu per 
pound. Culm’s anthracite content can 
yield up to 6,000 Btu per pound. (The 
earlier the culm was laid down, the 
better because in past times breakers 
were less efficient, and coal was so 
cheap that the throwaway content was 
higher.) But there is no reasonable 
way to burn culm in a conventional 
stoker-fired combustor; the rock con- 
tent will damp combustion. A fluid- 
ized-bed combustor (FBC) overcomes 
this problem by keeping small parti- 
cles of coal whirling in a current of 
air, greatly increasing the surface area 
of fuel in contact with oxygen [PS, 
April '79]. 

Culm suppliers such as John Pop- 
ple will crush the stuff to the size of 
rice grains and deliver it to the Wilkes- 
Barre Steam Heat Authority plant. 
There it will be fed into the FBC, the 
first full-scale commercial culm burner 


д 9и 
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to heat a city. Installed this fall, the 
FBC will, when operational, generate 
steam heat for Wilkes College, stores, 
banks, offices, factories, and munic- 
ipal and apartment buildings. The 
FBC’s designer, the Keeler Dorr-Oliver 
Co. of Williamsport, Pa., previously 
built a smaller culm-burning FBC for 
an industrial park in Shamokin, Pa. 

Delivered and ready for burning, the 
culm should cost about $15 per ton. 
Anthracite costs Wilkes-Barre $61 per 
ton, so even though you need twice as 
much culm as anthracite for the same 
energy output, there is still a net sav- 
ing of about 50 percent. 

And there are dramatic environ- 
mental advantages—the primary one, 
of course, being the removal of the 
culm mountains. Others stem from the 
relatively low operating temperature 
of the FBC, about 1,600 degrees F: 
There are few if any clinkers because 
it’s not hot enough to fuse the ash, 


and there’s no pollution. The sulfur 
content of the culm is very low, but if 
high-sulfur-content coal had to be 
burned in an FBC, rice-grain-size pel- 
lets of limestone could be injected to 
neutralize sulfur dioxide. 

With this combination of cost effec- 
tiveness and benign environmental 
impact, the FBC, after many years of 
research, is beginning to fulfill its 
promise. The Wilkes-Barre experience 
could become a blueprint for other cit- 
ies with similar problems. For exam- 
ple, bituminous (soft-coal) culm burns 
even better than anthracite culm, and 
there are millions of tons of it across 
the nation. Most of Europe is invest- 
ing in FBC installations; China has 
2,228 plants and is building more. 

For complete information on the 
FBC system, write to the National 
Technical Information Service, 5285 
Port Royal Rd., Springfield, Va. 22191, 
for DOE/METC/83-48. 
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mg. "tar", 0.7 mg. nicotine av. per cigarette, FTC Report MAR. ‘83. ged Pi 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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VANTAGE D 
THE TASTE OF SUCCESS. [В 
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Great laste 
with Low Tar. ® 
That's Success! 


©1983 RJ. Reynolds Tobacco Co. 


IT PROBABLY 
COSTS LESS 
THAN YOU'RE 
WILLING 
TO SPEND. 


his is the 1984 Mercury Marquis. 
There are two ways to find out 
how much it costs. 

You could look down at the bottom of 
the next page. 

And be mildly surprised. 

Or read the next few lines in between. 
Then the price. 

And be pleasantly shocked. 

Because this is not a stripped-down 
version of a new car. 

But one with a standard equipment list 
that includes power steering, power brakes, 
automatic transmission, and individual 
reclining Twin Comtort Lounge seats. 

As well as optional features already 
included in its price that usually end up 
as painful additions to the price tag of 
most new cars. 

Like air conditioning, white sidewall 
steel-belted radial tires, wire-styled wheel 


Get it together—buckle up. 


covers, right-hand remote-control conve 
mirror, and AM/FM stereo* 

Hardly the kind of car you'd associa 
with a low price. 

Yet all these comfort features are als« 
matched with the kind of advanced tech 
nology you should expect in a 1984 
automobile. 

Like variable ratio rack-and-pinion 
power steering for precise handling. 

Nitracushion shocks and hybrid 
MacPherson struts that give a quiet, 
controlled ride. 


And an Electronic Engine Control sys- 
rm that not only constantly adjusts the 
werhead cam engine to achieve peak 
rvels of both power and fuel efficiency,** 
at keeps an electronic diary of the en- 

. ne's behavior that can mean quicker 
iagnosis at service time. 

This Marquis also offers a feature 
nat’s becoming hard to find at any price. 

Room. 

Not just for five passengers to fit. 
oom for five to sit. Comfortably. 

The Mercury Marquis pictured here 


if. ina 4 Po 


has all this. 

For $9,916 

If you were thinking of paying more 
for a car, perhaps we've given you some- 
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*Mav be deleted for credit. **31 EST. HWY. EPA EST. MPG 


Compare to the estimated MPG of other cars. Your mileage may differ 
depending on speed, weather, and trip length. Actual highwav 
E less, "Manufacturer's suggested retail price, excluding 
destination charges, title and taxes. 


MERCURY. A MORE ENLIGHTENED APPROACH. 
LINCOLN-MERCURY DIVISION 
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There’s no prouder moment 
than when you master a 
highly technical skill. But 
that doesn’t happen overnight. 
It requires hard work and 
sophisticated training —the 
‘kind of top-notch classroom 
training and hands-on experi- 
ence you get in the Navy. 

The Navy Adventure 
starts with high-powered tech- 
nical training. There are over 
sixty fields to choose from, 


Navy. It’s Not Just A Job, It’s An Adventure. 


including precision instrument 
repair, micro-electronics, state- 
of-the-art computers, even 
nuclear power. 

You train on some of the 
most up-to-date equipment 


in the world. Then, you perfect 


your skills working with 
professionals who know their 
trade inside and out. 

The adventure continues 
with the opportunity for rapid 
advancement. As a trained 


Navy specialist, you’re pro- 
moted as your skills grow. And | 
all the time, you're building. a 
solid career that can pay off 
for the rest of your life. 

The starting salary is 
solid, too: over $550 a month 
plus housing, food, medical 
and dental care, and extra pay 
for sea duty. 

To find out how youcan begin 
a career you'll be proud of, call 
800-327-NAVY, toll-free, today. 


The striking plane on the cover, the OMAC- 
1, is a highly advanced design combining 
many aerodynamic features that give it 
outstanding range and performance. Per- 
haps even more striking is the fact that its 


design and manufacture were spearheaded | 
by a man whose primary field of expertise - 


| is vacuum cleaners—not airplanes. He did 
it because he didn't like anything on the 
market and decided that he could do bet- 
ter. Jim Schefter's article in this issue tells 


the story of what he did and the kind of | 


' airplane he produced. 


When we first heard about the OMAC-1, 
we called the manufacturer to ask if there 
were any pictures of the plane in flight for 
us to examine. We had considered making 


Updates 


it a cover subject because of its striking | 


appearance. The company obligingly sent 
a number of photos that confirmed our 
conviction: The OMAC-1 was, indeed, a 
splendid cover candidate. 

Unfortunately, none of the pictures was 
just right. The answer, then, was to re- 
photograph the plane in flight. So we dis- 
patched Jeff Austin, who photographed our 
January and August covers, to the Reno, 
Nev., headquarters of OMAC-1's manufac- 
turer to get the needed pictures. Unfortu- 
nately, when he got there the plane's wings 
and several other essential parts had been 
removed for modification. And the craft 
wouldnt be flying again in time to meet 
our deadline. 

Enter a remarkable new machine named 
Scitex, which we wrote about in last month's 
issue [“The Magic Picture Machine"]. With 
this machine it is indeed possible to make 
magical transformations of photographs. 
Here's what happened: We selected the pho- 
tograph at top left as having an ideal back- 
ground. The photo below that captures the 
plane more clearly, but its background is 


too dark. We electronically superimposed | 


the better image of the craft on the better 
background shot in the position indicated 
in the top photo. But that left some parts of 


the poorer image of the plane sticking out. | 


Now comes the magic. With Scitex, you | 


can go into an airbrush mode by waving a 


light pen over a certain area of a picture | 


—in this case, part of the desert back- 
ground. That stores the background image 
—in digitized form, of course—in the com- 
puters memory. The light pen was waved 
over the parts of the plane we wanted 


to eliminate, and the computer simply | 


painted in the background. 

When that had been accomplished, we 
decided that the picture would benefit from 
a slightly warmer tone. So the Scitex oper- 
ator directed the machine to tone down the 
bluish color throughout the background 


| photo. There on the screen in front of us 


was the picture we previously had seen 
only in our imagination. You can see it by 
looking at the front cover. 

Here's a challenge: The photo at the head 
of this page shows where we electronically 
painted over parts of the plane from the 
background picture. See if you can find 
those areas on the cover and can tell where 
the computer took out the old material and 
blended in the new. 


€ Last month's issue told of a liquid-crys- 
tal color-TV display being developed in Ја-. 
pan. Herb Shuldiner reported that there 
were difficulties in making large LC displays 
The problem stems from the fact that for 


a display the size of a sheet of typing paper | 


—a size that would be ideal, say, for a 
computer display—some half-million pix- 
els (picture elements) would be needed. 
That would mean a half-million transistors 
mounted immediately behind the display, 
each controlling the part of the display di- 
rectly in front of it. And the technological 
problems of building such a complex dis- 
play have not been worked out. 

Now GEC, Britain's largest electronics 
firm, reportedly is developing such a dis- 
play. The firm's chief scientist, Cyril Hil- 
sum, predicts that the job will be done by 
March 1985. If so, a whole new generation 
of high-resolution flat-screen displays for 
computers, and perhaps for television sets 
as well, will begin to appear. 

€ Amorphous metals [PS, Dec. '82] are 
about to take off. Such a metal is manufac- 
tured by a high-speed technique that pre- 
vents normal formation of crystals as the 
metal goes from the molten to the solid 
state. Because they have no crystalline 
structure to resist magnetization, amor- 
phous metals are extremely easy to mag- 


netize. That makes them ideal for, among | 
other things, transformer cores. The ease | 


of magnetization means that the energy 
loss involved in repeatedly remagnetizing 
a transformer core as it changes polarity 
120 times a second is greatly reduced. 
General Electric and Westinghouse now 
are designing amorphous-metal-core trans- 
formers that should start going into use 
soon. Calculations show that if amorphous- 
core transformers were substituted for all 


| the small distribution transformers on 


utility poles across the country, the an- 
nual energy saving would be $600 million. 
And if amorphous metals also were used 
in the larger ground-based power trans- 
formers, the saving would be another $1 
billion per year. 
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EARTH-SUN LINE 


EQUATOR 
ONE DEGREE 


SUN ONE DAY LATER ^ 


Orbital geometry of infrared satellite keeps 
it in twilight between the sunlit and dark- 
ened portions of Earth. The satellite's orbit 
changes slightly each day, so the telescope 
is always sweeping an arc in space at right 
angles to the sun. This arrangement, com- 
bined with a sunshade (right), shields the 
telescope mirrors and supercold sensors 
from heat. Unlike infrared sensors on 
Earth, the entire telescope can be crvogeni- 
cally cooled in space. This sharply reduces 
thermal noise reaching the satellite's 62 
sensors (facing page), contributing to its 
extraordinary sensitivity compared with 
previous infrared telescopes. The sensor 
array has a low-resolution spectrometer and 
a high-resolution photometer ( not shown), 
in addition to the infrared detectors, that 
record other wavelengths from sources 
and map some objects in greater detail. 
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Orbiting telescope maps 


upercooled sensors 
aboard the Infrared 
Astronomy Satellite 
that are sensitive enough 
to detect the room-tem- 
perature heat of a new- 
born star have spotted, for 


the first time in history, 
evidence of planets in for- 
mation. The discovery is 
the most spectacular in a 
growing list of findings. 
The space telescope opens 
а new window on the uni- 


verse. It gathers infrared 
radiation that penetrates 
interstellar dust but is ab- 
sorbed in the atmosphere. 
Thus, the satellite is re- 
vealing never-before-seen 
astronomical phenomena. 


By JIM SCHEFTER 
Illustrations by Adolph Brotman 


PASADENA, CALIF. 
Through the newest window on the universe, the Infrared 
Astronomy Satellite (IRAS), scientists spotted something 
strange. Supercooled sensors aboard the craft, sensitive 
enough to detect room-temperature matter light-years 


distant, recorded a shell of gas and debris around the star 
Vega. As the scientists puzzled over the data reaching them 
from 26 light-years away, they reached a stunning conclu- 
sion: For the first time in history, man was looking at 
evidence of planets in formation. 

That discovery, coming midway in the operational life 
of the complex satellite, is the most spectacular in a grow- 
ing list of its findings. By gathering and recording infra- 


Red patch (arrow, top photo) is a newborn star discovered by com- 
puter processing of data from infrared satellite. The star, embed- 
ded in a cloud of dust and gas, is much like the sun was about 1.6 
billion years ago, before it began shining by thermonuclear reac- 
tions. Other colors, also obtained through computer manipulation 
of data, represent dimmer and dimmer emissions from the gas 
cloud called Barnard 5. Photo above shows emissions from stars 
forming in the Tarantula nebula in the large Magellanic cloud, 
the nearest galaxv (155,000 light-vears) outside our own. The region 
has both diffuse infant stars and already burning massive stars. 


ed universe 


red radiation that penetrates interstellar dust but is 
absorbed in Earth's atmosphere, IRAS's telescope is the 
most important new tool in astronomy. Its survey of the 
heavens is revealing a plethora of never-before-seen astro- 
nomical wonders. 

“This survey will be at least 100 times better than any 
infrared survey ever done," said Dutch astronomer George 
Miley, one of dozens of scientists actively using IRAS. 

Sitting in his cramped office at the Jet Propulsion Labo- 
ratory (JPL) in Pasadena, computer terminal blinking at 
the ready, Miley spends his days sorting through mounds 
of new data. Covering the walls is one spinoff of the sky 
survey he described: new heat-radiation charts of galaxies. 

In fact, during its first seven months of operation, the 
2,249-pound IRAS recorded new discoveries at a rate 
unique in astronomical history. Not only did it complete 
an infrared survey of the entire sky, but it also recorded 
the births of stars, discovered the Vega planetary formation, 
heat-mapped our sister galaxy Andromeda, uncovered new 


clues about those mysterious objects called quasars, and 
detected four new comets. 

Soon after its launch last January, IRAS began to re- 
veal new information. The spacecraft's sensors "see" radi- 
ation from space objects that is blocked by water vapor 
and other gases in Earth's atmosphere. Less-sensitive sen- 
sors aboard aircraft, rockets, and balloons have provided 
only brief glimpses of the infrared spectrum. Even moun- 
taintop infrared telescopes, above most obscuring gases, 
lack the extraordinary sensitivity of IRAS. 

With new infrared data, astronomers are filling in the 
gaps in celestial knowledge. Other satellites (“Orbiting 
Observatories,” PS, Feb. '80] have scanned the heavens 
for X-rays, gamma rays, ultraviolet rays, and cosmic rays 
also blocked by the atmosphere. But infrared, which pene- 
trates thick interstellar dust that can block visible light, 
opens new windows on the universe. Thus, IRAS can spot 
newborn stars obscured by dust from other sensors, probe 

Continued 
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“We're looking at wavelengths that 
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Computer-processed image (inset) of Andromeda galaxy, two 
million light-years away, identifies regions where young stars 
may be forming. Brighter areas represent locations where 
massive or numerous young stars are concentrated. Vary- 
ing shades represent the intensity of heat radiation observed. 


the dense interior of the Milky Way galaxy, and reveal 
other never-before-seen objects. 

The infrared satellite, launched January 25 into a spe- 
cial polar orbit that shades it from the sun (see diagram), 
is a joint project of the United States, the Netherlands, 
and Great Britain. It carries a 22.4-inch infrared telescope 
with 62 detectors that are located at the telescope's focal 
point and cooled by liquid helium to 2.4 degrees K (about 
minus 456 degrees F, or just above absolute zero). Super- 
cooling the detectors gives the telescope superior sensitiv- 
ity in four infrared bands with wavelengths from 10 to 
100 microns (millionths of a meter). Any object that gives 
off heat—from the room-temperature emissions of an evolv- 
ing star to the minus-300-degree-F frigidity of solid mat- 
ter orbiting another sun—can be picked up. 

Data from the detectors are recorded aboard the space- 
craft and replayed twice a day to a ground station at 
Chilton, England. An international control team—the En- 
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glish control the spacecraft, Dutch specialists take care of 
software and monitor spacecraft systems, and Americans 
supervise the telescope—is on duty around the clock. Raw 
data are examined briefly, then relayed by communications 
satellite to JPL for processing. At Chilton, controllers also 
beam new scanning assignments to IRAS twice daily, based 
on plans laid out by a science team. 

The stream of IRAS discoveries has continued to aston- 
ish scientists. One of the most electrifying finds came last 
summer. While examining data from Vega, originally gath- 
ered to test and calibrate IRAS's sensitivity, Dr. H. H. 
Aumann of JPL and Dr. Fred Gillett of the Kitt Peak 
National Observatory saw something unusual. 

Instead of revealing a focused point of infrared radiation, 
the data suggested that the star, about twice the size of 
the sun and 26 light-years away, is engulfed in a large 
cloud of material. The IRAS telescope, 1,000 times more 
sensitive than any used before, showed the stellar shell to 


have never been observed before” 


be a frigid minus 300 degrees F Aumann and Gillett 
quickly estimated the mass of this previously unseen ma- 
terial to be equal to all the matter orbiting the sun. 

Their conclusion—that the material is coalescing into 
a new solar system—sent shock waves through the astro- 
nomical community. It was the first significant evidence 
that stars besides our own can give birth to planets. As- 
tronomers believe that the planets in our solar system 
slowly condensed from such a cloud; they saw an early 
stage of the same process in Vega. 

With that discovery, the IRAS team put increased prior- 
ity on a search for other stars that may be surrounded by 
planets. The search could yield evidence of mature plane- 
tary systems like our own. 

The surprising Vega find is typical for IRAS. “There’s 
an excitement that flows through here every couple of 
days,” said Cornell University astronomer Jim Houck, a 
science-team member at JPL. 


Birth of a star 


That excitement peaked one day when scientists spotted 
another new object buried in a cosmic cloud. Its 70-degree-F 
temperature stood out like a bonfire against the cloud’s 
minus-400-degree background. It was a star being born. 
More important, it was a small star much like the sun. 

Awe-struck scientists were elated. “For the first time, we 
can observe the formation of low-mass stars,” Houck said. 

The star birth—and a half-dozen others—was detected 
within two dark clouds of the Milky Way galaxy called 
Barnard 5 and Lynds 1642. Each of the stars is in an 
early stage of development; none has flared into self- 
sustaining thermonuclear fusion. 

“This star is buried in the cocoon of the cloud in which 
it formed,” Houck explained, pointing to the Barnard 5 
data. “Our own sun formed from the collapse of a cloud, 
and this one will be very much like it.” 

When will the cloud itself disappear? 

“On the order of another 100 million years or so,” Houck 
predicted. “That’s two percent of the lifetime of our sun.” 
The young star, or protostar, formed within the last mil- 
lion years, Houck believes. Though it did not yet shine by 
its own thermonuclear power, it was warm enough to be 
seen by the sensitive IRAS detectors. 

“When is it a star and when isn't it?” Houck asked. 
“That’s a real question. The usual definition of a star is 
something that’s burning hydrogen by thermonuclear fu- 
sion in its center. But this one is deriving energy and 
radiating heat by the force of its own gravitational col- 
lapse and internal compression. That will eventually ig- 
nite the star.” 

Much-larger star births have been seen by radiotele- 
scopes. Astronomers believe that new stars are forming 
in our galaxy at the rate of one per year, about the same 
rate that other stars are dying. 

“We know stars are forming because we see stars that 
are much younger than the galaxy,” Houck pointed out. 
“But a major question is whether they are forming one at 
a time or in little clusters. Do the massive stars and the 
small stars form in the same region as separate pieces 
that segregated out of the same cloud? Or are they sepa- 
rate, unconnected events? Ultimately, the problem is to 
discover how our own solar system formed.” 

The detailed infrared studies should help resolve those 
questions. “This is a totally different way of looking at 
the phenomenon,” Houck said. 

The infrared satellite also raises new questions about 


other parts of the universe. By June, the IRAS team had 
sent out two circulars to observatories listing extra-galactic 
objects of interest. “It’s clear that a large number of spi- 
ral galaxies [like our own] are visible to IRAS," Houck 
explained. 

The second circular included nine galaxies, two of them 
rated as peculiar. According to Houck, "That's a galaxy 
with a peculiar property, either because of its appearance, 
such as not being nicely symmetrical, or because it has 
an unusual optical spectrum." 

Such galaxies emit strong infrared radiation, perhaps 
because large numbers of new stars are being formed there. 
"That's our assumption,” Houck said. “It may be proved 
wrong. Photos of peculiar galaxies have been taken before, 
but attention hasn't been drawn to them. Now IRAS is 
drawing that attention." 

Houck spends his days examining infrared data from 
small sections of the sky, crossing out previously known 
objects and concentrating on what's left. "The long-term 
job is to track down these objects, determine if they're 
real, and then try to classify them," he explained. "We 
expect to identify thousands of new infrared objects." 

The astronomer is captivated by the possibility of dis- 
covering new celestial phenomena. "That's why I'm here,” 
Houck said. "There may be new objects that are more-ex- 
treme versions of objects we've already recognized. Or they 
may be fundamentally different. There's a real potential 
with IRAS for finding fundamentally new objects. We're 
looking at wavelengths that have never been observed 
before." 

In the adjoining office, astronomer Miley concentrates 
on quasars, those strange quasi-stars that radiate enor- 
mous energy while receding rapidly toward the edges of 
the universe. By midsummer, he had located one previously 
unknown quasar and was looking for more. 

“I hope we'll find new quasars that have a strong infra- 
red flux," he said. "That will tell us something about cos- 
mological evolution. We'll also be able to study dust in 
quasars because dust shows up just inside the IRAS detec- 
tor band.” 

Until now, quasar dust was a mystery. Astronomers want 
to know how the amount of dust varies with the age of a 
quasar. "Will older quasars have more or less dust than 
younger quasars?" Miley asked. "Who knows? It depends 
on which theory you want to believe. One theory says that 
dust is the food that's feeding the monster in the middle. 
Another is that the dust is the consequence of the monster" 

IRAS will provide the first direct measure of such dust, 
Miley said, allowing astronomers to analyze it relative to 
other quasar properties such as radio frequency and over- 
all size and strength. 

Closer to home, IRAS established itself early in its mis- 
sion as a discoverer. Each day, analysts at the Chilton con- 
trol center do a quick computer run to look for fast-moving 
objects. In late March, they found one—a new comet 
streaking toward the sun. Such discoveries are byproducts 
of routine operations. 


Scanning the heavens 


Ás it circles Earth in a 563-mile-high polar orbit, IRAS 
follows a precisely determined scanning sequence. It sur- 
veys the same segments of the celestial sphere for two 
days, then looks at them again about two weeks later. 

"The detectors are aligned so we should see objects with 
the same detector, and in the same relative position, at 

Continued 
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Mosaic map above is part of large Magellanic cloud scanned 
at a wavelength of 100 microns (infrared); region is also 
shown in rectangular area (top of photo) made in visible 
light. Each line of mosaic shows how signal strength re- 
corded by one of the satellite’s detectors changes with time. 


$ 


least three out of four times," explained program man- 
ager Gael Squibb. “If the same objects are still there, we 
have confirmation of the reliability of the survey.” 

This technique also lets IRAS spot comets and asteroids. 
“A fast-moving object wont appear in the same place twice,” 
Squibb said. 

The first comet discovery thrust IRAS into the scientific 
limelight and produced a minor controversy. A comet is 
usually named after its discoverer, but the rules require 
that a telegram be sent to a central office in Cambridge, 
Mass. Excited IRAS scientists forgot that step and instead 
sent telegrams to observatories around the world. When 
two amateur astronomers simultaneously spotted the comet 
and followed the proper notification procedure, they gained 
a share of the fame. The comet was officially entered into 
astronomy logs as "IRAS-Araki-Alcott." The IRAS science 
team shrugged off their disappointment; they knew that 
other discoveries lay waiting in the data. 
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An initial crush of IRAS recordings, combined with 
minor software problems, had put JPL about six weeks 
behind in data processing. “Now we're producing 24 hours 
of data in 24 hours," Squibb explained. But each day's 
output covers observations made six weeks earlier. 

Despite the excitement of individual discoveries, NASAs 
primary goal for IRAS is to produce a detailed infrared 
map of the entire sky. The agency will publish a point- 
source catalog of all observable infrared-emitting celes- 
tial objects in late 1984, making it available to astronomers 
around the world. *It will cover 95 percent of the sky with 
98 percent reliability" Squibb said. 

Astronomer Miley equated the survey to the famed Pal- 
omar survey plates—an all-sky photographic survey done 
nearly 30 years ago that is used as a primary reference 
by nearly all observatories. "Our findings will be most 
valuable when they're followed up by optical and radio- 
telescopes. The IRAS survey will be used that way for the 
next 30 or 40 years." 


Coolant adds time 


Astronomers are only beginning to understand the value 
of IRAS. Designed and launched with enough liquid 
helium to operate for just six months, it has used the 
cryogenic fluid so sparingly that it will record nearly a 
full year of observations. That extra time is being put 
to good use. 

“We'll go back over the survey and fill in any holes,” 
Squibb said, “and we'll do ‘additional observations." That 
is the term for close-look studies of selected celestial objects. 
Such observations were secondary to the all-sky survey 
but are increasingly important as the satellite continues 
to operate. 

^We have the chance to do more-sensitive infrared map- 
ping around objects such as quasars or galaxies," Miley 
explained. “Our aim is to look at those objects in more 
detail, to focus and hold on them.” 

While IRAS has proved spectacularly successful even 
before a detailed analysis of its data is completed, getting 
the satellite into orbit was a managerial and technical 
headache. As a result, IRAS was two years late. 

One problem was a sensor array made with static- 
sensitive transistors. In 1980, when the array should have 
been ready for mounting on the telescope, nearly half the 
transistors failed when first tested. It was early 1982 be- 
fore a new type of detector array was fitted to a telescope 
for tests and cooled with liquid helium to near absolute 
zero. The results were alarming. Instruments showed some 
detectors weren't working. Some of the hundreds of wires 
entering the liquid helium werent functioning. 

The plan was to keep the sensors at two degrees K prior 
to launch because warming the semiconductors would 
shock and perhaps damage them. One simple fix—revers- 
ing the voltage applied to them— brought the detectors 
on-line without unpackaging them. 

But more problems lay ahead. A November launch had 
to be postponed until early 1983 when vibration and vac- 
uum tests unveiled more defective components. Finally, 
after all the bugs had been removed, IRAS was suc- 
cessfully launched from Vandenberg Air Force Base in 
California. 

The IRAS mission promises to yield new information 
about the universe. Houck and a generation of astrono- 
mers will have mountains of data to study; the final infra- 
red catalog will cover about 600,000 point sources. 

"Every indication is that puzzling things are turning 
up," Houck said with a satisfied grin. 

George Miley agreed. “One of the greatest things about 
this mission,” he pointed out, “is that we don't know what 
we're going to find." 25 


airport bus 


new bus, with a driver’s position at 
each end, a built-in elevating stair- 
way, and automatic baggage-han- 
dling equipment, will cut down on long 
walks, add to passenger convenience, 
and reduce airport-building costs. Pro- 
totype units are being tested in Europe. 


By DAVID SCOTT 


BUDAPEST, HUNGARY 
One of the worst parts of flying is the 
long walk through an airport to your 
gate. And if this isn't irksome enough, 
there’s always the walk at the end of 
the flight and the inevitable wait for 
your checked baggage. 

But now a Hungarian company has 
devised a shortcut for foot-sore trav- 
elers. It’s a bus called Aeropalt, for 
(Aero) Passengers and Luggage To- 
gether. Here’s how it works: Check-in 
is at the departure door—the bus des- 
ignated for your flight is waiting just 
outside the door. You drop your suit- 
case onto a pallet, place carry-on bags 
on an X-ray machine conveyor, and 
step through a metal detector. 


The bus is docked end-on against 
the building, and you step aboard 
through its rear door. As each luggage 
pallet is filled, it’s conveyed forward 
and down into the lower level of the 
bus. There, it’s transferred to an under- 
floor conveyor running the length of 
the vehicle’s body. 

When the bus is fully loaded, the 
driver takes you to the aircraft, stop- 
ping just beneath the passenger door. 
He pushes a button, and a flight of 
stairs rises from one side of the for- 
ward third of the bus’s main floor. You 
walk up the steps into the plane and 
take your seat. At the same time, the 
conveyor below discharges the baggage 
pallets out of the back of the bus onto 
an elevating loader truck. 

At your destination the sequence is 


reversed. The bus is bidirectional, with 
a driver's compartment at each end. 
so the shuttle is speedy. 

Aeropalt Ltd., a new Hungarian 
company created to promote this idea. 
cites several advantages of the system. 
aside from passenger convenience. Be- 
cause baggage for a given flight stavs 
with its owners, there's little risk of 
pilferage or of misdirected or lost bags. 
Terminal buildings could be smaller 
and less costly, with shorter causeways. 

Prototype vehicles have been built 
in Hungary by Ikarus, Europe's larg- 
est bus manufacturer. Another version 
planned by Ikarus is a road vehicle 
plying directly between a center-city 
air terminal and parked aircraft. It 
would bypass the airport buildings 
entirely. 


DECEMBER 1983 | 93 


PHOTO BY BRIAN PARISE 


Continent-hopping 


maverick aircraft 


company is ready- 
ing its first plane for 
FAA certification. The 
plane's a radical amalgam 


of aerodynamic advances: 
Besides the canard, it has 
a pusher turboprop, verti- 
cal winglets, and a unique 
delta-top fuselage. The re- 


sult is an efficient, six- 
to-eight-passenger plane 
with a 3,000-mile range— 
almost three times that of 
more-conventional craft. 


By JIM SCHEFTER 


Carl Parise wanted an airplane— not just any airplane 
but one with speed, range, and economy. What he found 
were the same old designs from the same old general- 
aviation manufacturers. 

^Why can't you guys come up with something new?" he 
asked an aircraft salesman in Long Beach, Calif. 

The salesman bristled. "If you think you can do any 
better, he snapped, “go build one yourself!" 

Five years later, in Reno, Nev., I saw the result of that 
brush-off. It's the OMAC-1, a high-performance business 
aircraft that's radically different from anything in the air. 

"Do you know of any other single-engine airplane that 
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will carry six people nonstop from Los Angeles to New 
York?" asked project manager Jim Worden, “And make 
the trip at better than 200 knots, using just 33 gallons of 
fuel per person?" 

I didnt. Nor have I ever seen a plane like OMAC-1, 
with wings that sweep into a broad, over-cabin delta. The 
plane has V-shape winglets on the main wing instead of a 
vertical stabilizer and rudder at the rear. The elevator 
and trim tabs are forward— part of a large, canard wing. 
And it has a 700-hp Avco Lycoming pusher turboprop 
engine. 

"This is the first fundamentally new design for produc- 
tion aircraft in general aviation since the 1930s," Worden 
said. Other departures from traditional design, such as 


PHOTO BY AUSTIN & WEST PHOTOGRAPHY 


Founder and Chairman of the Board of OMAC, Inc., Carl 
Parise shows off the airplane that he designed himself be- 
cause he couldn't find a business jet that suited him. The 
six-to-eight-passenger turboprop (left) combines advanced 
aerodynamic design elements with conventional aircraft con- 
struction to produce a highly efficient production airplane. 


fn 
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the family of Rutan aircraft [PS, May '82], are sold as 
plans and kits, not as ready-to-fly production machines. 

Like Rutan's small home-builts, OMAC's design uses 
forward-placed canards instead of a conventional tail. Any 
other similarity stops there. The OMAC is intended to be 
a business aircraft carrying six to eight people in quiet 
comfort over long distances. It will be pressurized for high- 
altitude flight, and because it has a single engine, it can 
be flown by almost any pilot. 

The OMAC-1 is the first attempt by a manufacturer to 
take a canard design through the Federal Aviation Ad- 
ministration's rigorous certification process. The federal 
agency has already approved OMAC's basic design and 
has imposed no unusual demands for flight or ground 
testing. 

Preliminary specifications are impressive. Stall speed 
is 61 knots (70 mph), and the aircraft has a 17:1 glide 
ratio. These factors help make it both gentle and safe. 

Cruising speed is 231 knots (266 mph), with a top speed 
of 242 knots (272 mph). By throttling back to economy 
power settings, the OMAC's range is 2,690 nautical miles 
(3,095 standard miles) at 200 knots (230 mph). That's 


enough for a nonstop flight to Hawaii or New York from 
Los Angeles, with plenty of reserve fuel. 

“The plane will be most effective for the 300-to-500-mile 
trip—the most common distance for business flights," 
Parise told me. “In that range, flight time will be within 
15 minutes of a corporate jet's—for one-eighth the cost." 

With deposits in the bank for the first 40 airplanes, 
which are to be delivered beginning in 1985, OMAC, Inc., 
intends to become a major manufacturer. The aircraft isn't 
cheap: $550,000 is the starting price. But OMAC-1 looks 
so good to potential customers that the company has tem- 
porarily closed its order books to get some breathing space. 

Winging high in the thin air over Lake Tahoe, the first 
flyable OMAC is well into its flight-test program. If it 
meets FAA standards, as expected, it will be certified dur- 


ing 1984. 


Table-napkin aviation design 


How did Carl Parise, a man with an eighth-grade 
education who used to sell vacuum cleaners, find himself 
on the leading edge of light-aircraft technology? 

Continued 
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“There’s no book to tell yo 


“He wont walk away from a challenge,” said his son, 
Brian, who is heavily involved in Parise companies. “He 
got an idea in 1972 for a machine to clean carpets. That 
started everything.” 

The machine, with the first prototype model hand-built 
in Parise’s modest Reno kitchen, became Rinse n’ Vac, a 
leading rental machine found in most supermarkets. 
Within five years, Parise was manufacturing 4,000 units 
a month and was a millionaire. 

He put the same dogged determination into developing 
OMAC-1. Parise acquired his taste for aviation as an ap- 
prentice aircraft mechanic more than 40 years ago. It was 
then that he decided that the engine and propeller be- 
longed behind the airplane, not in front. 

"It was a 19-year-old kid’s idea,” he said. "There wasn't 
anything I could do about it then." 

After logging more than 3,000 hours as a Navy flight 
engineer in World War II, Parise left aviation behind—until 
he found himself shopping for a new plane. 

Returning from Long Beach, Parise, already in his late 
50s, sat down over lunch with Larry Heuberger, a retired 
aeronautical engineer who helped design the first Lear 
Jet. Parise sketched some ideas on a restaurant napkin. 
Heuberger pulled out a pencil and added some refinements. 

Before lunch was over, the distinctive shape of a new 
airplane lay before them. They knew they were onto 
something. Parise put up the initial money, and the pair 
set to work. Over another lunch, with more napkin sketches 
on the table, the new company got its name. 

*Look at those two old men trying to design an airplane," 
a friend jibed. Parise grinned. From that moment, it was 
the Old Man's Aircraft Company—OMAC. 

But OMAC-1 is anything but old-fashioned. "It's the most 
efficient pressurized airplane ever built," Worden said. 
^With a full load, it will clear a 50-foot obstacle in 2,500 
feet and be at 20,000 feet in 17 minutes." 


Fleshing out theory 


That kind of performance hasn't come easy. Parise and 
Heuberger started with a single employee who helped them 
hand-build a wooden mock-up. It was nearly three years, 
during which they gradually added workers and refined 
their design, before an airplane was ready to fly. After 
design difficulties and disagreements ate up time and 
money, Parise and Heuberger eventually split. 

In the meantime, their design began attracting atten- 
tion and customers. As the first metal was being cut, an 
Idaho mink farmer, Lee Moyle, drove up in a 1965 Ford 
pickup. He found Parise and Heuberger dressed in old 
clothes and beat-up shoes, arguing over a design point. In 
the shop. their only employee was shaping metal with a 
hacksaw. 

But Moyle was intrigued. He was tired of dealing with 
salesmen in three-piece suits and patent-leather shoes. 
They headed for lunch, and Moyle listened to Parise de- 
scribe the OMAC project. Over a cheeseburger, he pulled 
out his checkbook and put down a $10,000 deposit for 
the number-one production aircraft. 

“From that day on, we called OMAC people ‘the scruffy- 
shoe gang, ” Brian Parise said, grinning. 

The surroundings are informal, but OMAC's airplane 
is emerging as an innovative contender in the business- 
aircraft market. 

"There are two ways to develop an airframe," Worden 
told me, "the conventional design, with the tail at the 
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back, and the canard design, with the tail at the front. 
The first five Wright Flyers were canard aircraft. Since 
then, canards havent generally been used." 

"One problem is that we're working in the area of the- 
ory on this airplane," Worden said. "There's no book to 
tell you how to build a canard airplane.” 

Canards are those stubby winglike projections on 
OMAC's nose, which include the elevators and trim tabs. 
They offer a significant performance advantage to an air- 
craft, Worden said. | 

A conventional tail is down-loaded (it produces nega- 
tive lift) to provide stability and control for the overall 
airframe. The main wing then produces enough lift to com- 
pensate for the tail and let the aircraft fly. 

“By putting the horizontal control surfaces on the front 
of the airplane, we get positive lift," Worden said. "That 
means the main wing no longer has to compensate for 
negative lift." 

The canard also helps with stalls, giving the OMAC-1 a 
significant safety factor. When the main wing of a conven- 
tional aircraft loses lift, it stops flying. The nose drops, 
and a spin can result. 

"If you have a properly designed canard out front, the 
main wing should never stall," Worden explained. “The 
canard stalls, but the main wing continues to fly.” 

That makes the airplane virtually spin-proof. "The worst 
we see in a stall is that the nose bobbles," Worden said. 
"The nose drops, then comes right back up as the plane 
regains flying speed." 


Redesigning NASA's winglets 


The V-shape winglets at the ends of the main wing serve 
multiple functions. They are OMAC's vertical stabilizers, 
and they also act as end plates to retain wing efficiency 
out to the tips. Finally, they function as asymmetrical air- 
foils that generate some lift of their own. The winglets 
are a modified version of a design developed by NASA at 
Langley Research Center. 

“We've had problems with the winglets,” Worden said. 
"The original design incorporated the rudders in the upper 
portions. We've moved them to below the wing to improve 
handling." 

During initial flight testing, the winglets have also gone 
through at least a dozen changes in the shape of the 
camber—or curve—of the airfoil and in the steepness of 
the angle formed by the V-shape plates. Worden calls the 
process the TLAR theory—for “that looks about right.” 

Additional lift is generated by the broad delta over the 
plane’s fuselage. Technically a lifting body, in effect this 
gives OMAC-1 four separate lifting surfaces: canards, 
winglets, main wings, and the delta. The result is a rela- 
tively small aircraft, 29.5 feet long with a 35-foot wingspan, 
which weighs just 3,200 pounds when empty and will carry 
a 2,800-pound useful load. The delta structure also houses 
tanks for 298 gallons of fuel. (All performance and specifi- 
cations numbers are subject to change as the plane goes 
through testing. But company engineers say the numbers 
given to PS are unlikely to change more than a few 
percent.) 

Like all aircraft being developed, the OMAC-1 has suf- 
fered through problems. In December, 1981, it first rolled 
down the runway at Stead Field and took to the air. The 
flight lasted just 15 minutes and wasn't encouraging. 

Control was mushy, and its handling qualities lacked 
precision. Engineers traced the problem to the pulley-and- 
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Wind-tunnel-test model was used to try versions of NASA- 
developed V-shape winglets, used as vertical stabilizers. 
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cable control system and went back to the drawing board, 
changing to push rods for better response. The second flight 
—lasting only 12 minutes in June 1982—was better, but 
more adjustments were made. 

A month later, near-disaster struck. With Worden at 
the controls, OMAC-1 went up for its third flight. “It was 
a wild one." he said. Immediately after takeoff, the nose 
pitched heavily downward. “We had such horrendous pitch 
loads that it took two of us to keep the nose up,” Worden 
remembered. “We hitched up our shoulder harnesses and 
wrapped our arms around the control wheels just to hold 
it. I had bruises on my arms after we landed.” 

That flight lasted 23 minutes. “We were up that long 
only because we couldn't get enough altitude to turn 
around,” Worden said. “We had to keep going straight until 
we got high enough to turn.” | 

Things got worse. On their arm-straining final approach, 
the indicator showed that one landing gear had failed to 
lock down. There was no choice but to hope the indicator 
light had burned out. It hadn't. The gear collapsed, and 
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ow to build a canard airplane" 


OMAC-1 screeched off the runway in a semi-controlled 
crash. No one was injured, but repairs took months. 

The pitch problem was traced to the aircraft's overall 
balance. It had been masked on the first two flights by 
wobbly ailerons that floated up and down, Worden said. 

In the air again in 1983, OMAC-1 proved more docile. 
Now the problems were easier. ^We still didn't like the 
feel of the rudder and ailerons," said flight-test engineer 
Wyatt Ingram. The ailerons, traditionally located on the 
main wing's trailing edge, were modified to deflect dif- 
ferentially—the top aileron deflects twice as much as the 
bottom one. "It's a common fix," Ingram said, "that im- 
proves yaw control." 

Rudder control was also modified. In the original design, 
a single, long cable fed from the rudder pedals to the two 
winglet-mounted rudders. With normal cable stretching, 
there was a mushy, unresponsive feel. The solution was to 
design a three-loop system; one cable travels from the ped- 
als to a central pulley, then separate cables control each 
rudder. 

"It gives us more rudder deflection and a more positive 
control feeling," Ingram said. “But finding these problems 
and fixing them is by trial and error.” 

With more than 80 flights completed by the end of 
September, Worden said that flight dynamics are no longer 
a problem. Wind-tunnel tests at the California Institute 
of Technology in Pasadena, Calif., also verified the OMAC 
design, he said. 


Clean machine 


“It’s a clean airplane," Worden said, “with everything 
out in front. The engine is positioned to be presented with 
clean, stable air for the propeller, so the aircraft cuts 
through the air ahead of any prop turbulence." 

The arrangement also helps isolate sound from the wide 
and spacious cabin. The rear pressure bulkhead is located 
ahead of the engine, further reducing the vibrations in- 
herent in propeller airplanes. 

"The rear-engine design leaves most of the sound and 
all of the turbulence behind the aircraft," Worden said. 
"The flying surfaces never see air disturbed by the engine 
or prop, making for a very smooth and quiet ride." 

Any pilot rated for single-engine flight or better should 
have no difficulty handling OMAC-1, according to Worden. 
Transition to the aircraft will consist of ground training 
in systems and canard theory, then no more than five or 
six hours of flight training. 

"After five minutes in the airplane, there's no way to 
tell that its flying qualities are any different from any- 
thing else," Worden said. "It just feels like a normal air- 
plane with no surprises." 

OMAC-1 will be certified in the normal category and is 
stressed for typical 3.3 positive and 1.44 negative Gs. 
Those are the same ratings given to other business aircraft 
its size—planes such as the Cessna Conquest and Piper 
Cheyenne. To keep the aircraft simple, the company is 
using conventional assembly techniques and materials— 
standard aluminum skin instead of composites, for in- 
stance. But the Parises and Worden are already looking 
ahead to future OMAC aircraft—other engine options, 
including a 900-hp turbine and perhaps a jet version; 
stretching the fuselage for cargo operations; and perhaps 
a twin-engine model. 

"This is a beautiful springboard for derivatives," Worden 
said. "It flies like a dream." Gs) 
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lectromagnetic fields 
from overhead power 
lines and signals from 
broadcast and microwave 
transmitters bathe us in 
a sea of nonionizing ra- 
diation. Although no one 


Electromagnetic 
pollution 


—are they zapping you? 


suggests that this electro- 
magnetic smog can cause 
the cell-changing physical 
damage that radioactivity 
and X-rays can, some ex- 
perts believe it might have 
other, as yet unknown, bio- 


logical effects. Other ex- 
perts say no, and the stud- 
ies done so far offer con- 
tradictory evidence. The 
author spoke to research- 
ers on both sides to put 
the issue into perspective. 


By ROBERT GANNON 


In the United States today, there are 1,000 television 
stations, 8,000 radio stations, and more than 40 million 
citizen-band transmitters. Information is relayed coast to 
coast by 250,000 microwave dishes, and 40 million other 
microwave devices are used in the plastics, food, and 
building-materials industries. Overhead, almost 300,000 
miles of high-voltage power lines crisscross the country. 
These conduits of information and energy are the central 
nervous system of modern society. 

They are also the sources of an ever-thickening fog of 
radio-frequency and microwave radiation. “If 100 years 
ago you were an observer out in space and could see radio 
frequencies, Earth would have looked pretty quiet, pretty 
dark,” says Allan Frey, technical director of Randomline, 
Inc., a Pennsylvania research and consulting firm. “But 
look at it today, and you'll see it glowing like crazy.” 

And therein lies a controversy: Is the electromagnetic 
fog that surrounds us harmless, as the military and the 
electricity and communications industries maintain? Or, 
as some public-health officials and environmentalists fear, 
is it an insidious poison with long-term biological effects? 

The question of microwave and power-line safety has 
been debated before, but never with so much intensity as 
in the last couple of years: “Exposure of the public to radi- 
ation from high-voltage power lines is a form of involun- 
tary human experimentation and is therefore abhorrent 
in our society" says Robert O. Becker, former research 
professor at New York’s Upstate Medical Center. John 
Villforth of the Food and Drug Administration’s U.S. Bu- 
reau of Radiological Health counters: “One of the beauti- 
ful things about radiation is that anyone who is paranoid 
can blame his problems on it.” 

In between these opinions is a vast and contradictory 
body of research data. Recently, I studied the scientific 
literature and talked with dozens of researchers, physicians, 
and government officials. Sifting through the maze of data, 
here is what I found. 
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Concern over electromagnetic fog centers on two areas: 
radiation from broadcast transmitters and relay stations, 
and electric fields emanating from high-voltage power lines. 
Both are categorized as nonionizing radiation, in contrast 
to cosmic, gamma, and X-rays, which are ionizing radiation. 
Those latter types of radiation reside at the high-frequency, 
short-wavelength end of the electromagnetic spectrum, and 
they have sufficient energy to damage living tissue by 
smashing into its atomic structure and ionizing it by dis- 
lodging electrons. Nonionizing radiation lacks the energy 
to cause such direct damage. Any damage results either 
from direct heating of tissue or from more-subtle, still- 
unknown mechanisms. 

The microwave region of the spectrum runs from about 
300 billion to 300 million Hz, and radio frequencies ex- 
tend downward from there to 100 Hz. The intensity of 
both types of radiation is often measured in units of mi- 
crowatts per square centimeter (jJ W/cm”). 


Microwave dangers? 


At stake in the battle over nonionizing radiation are 
safety standards. At present, the only limit for microwave 
and radio-frequency exposure is an advisory ceiling based 
on thermal effects—heating. That is what takes place in 
a microwave oven and obviously is damaging. But is there 
any damage below the level that causes heating? Stan- 
dards in force today are based on work done in the late 
1950s, mainly to find out whether military personnel were 
in danger. Researchers at that time subjected rabbits' eyes 
to high levels of microwaves. They found that a dose of 
100,000 4. W/cm? for one hour would heat the eye fluid to 
about 110 degrees F, forming cataracts about a week later. 
In another experiment, of 200 male mice irradiated daily 
for a short period by an Air Force radar transmitter, 40 
percent suffered degeneration of the testes, and 35 per- 
cent developed blood-cell cancers. As a result, most indus- 
tries used one-tenth the experimental level— 10,000 u W/cm” 
—as the maximum exposure for workers. 

Continued 
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Nonionizing radiation from 
power-transmission lines, 
radio and TV transmitters, 
and microwave relay sta- 
tions is all around us. Tests 
such as those under way at 
the Environmental Protec- 
tion Agency Research Lab 
in Las Vegas (left) could af- 
fect approval for new mega- 
volt power lines and tougher 
safety standards for micro- 
wave and radio-frequency 


exposure. Radiation from 
consumer products is con- 
trolled by existing regulations. 
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Miniature swine are exposed to strong en eggs bask under 100,000 volts at 
electric fields in special barns (above) Penn State exposure facility. Embryos 
in Richland, Wash. Below: 1,500 chick- are examined (right) to determine 


whether fields interfere with their cel- 
lular development. The result, says 
H. B. Graves, is “no detectable effect.” 


The situation developed differently in the Soviet Union. 
There, researchers began reporting a litany of symptoms 
developed by radar workers: headache, fatigue, dizziness, 
depression, loss of memory, and more. So at about the 
same time that authorities in the U.S. set their guideline, 
the U.S.S.R.— not a country universally known for its con- 
cern for individual citizens—established a worker safety 
standard 1,000 times lower. For the general public, the 
standard is 10,000 times lower. Other nations also have 
tough standards: Poland, 200 u W/cm; Canada and Sweden, 
1,000; Czechoslovakia, 25. Says Leonard Solon, New York 
City's Director of the Bureau for Radiation Control: “The 
failure [in this country] to evolve environmental standards 
is deplorable.” 

On the other hand, Don Justesen, speaking on behalf of 
the prestigious Institute of Electrical and Electronics 
Engineers, points out that "the Soviet standard is based 
on a no-effects philosophy; the U.S. limit, on the concept 
of a no-damage threshold.” And he adds, “If the Russian 
hygienists took the same attitude toward infrared radia- 
tion, all sources of sub-millimeter warmth, including the 
sun, would be outlawed.” 


Test, counter-test 


Who is right? Is the U.S. standard safe, and can we be 
sure that there are no nonthermal effects at levels too low 
to cause heating? What about, for example, low-level mi- 
crowave radiation—the kind you might receive standing 
outside a TV station? The answer is not clear. At the time 
of the rabbit studies, a few isolated studies appeared show- 
ing unexpected effects from much lower exposure levels, 
and they have continued to this day. 

For example, University of Texas physiologist Robert 
Lebovitz exposed rats to low levels of microwaves and found 
that they were less active during trained "exploration" 
periods. Allan Frey, who 20 years ago published a study 
on the ability of humans to hear some microwave frequen- 
cies, found that male rats accustomed to fighting when 
their tails were pinched behaved passively after being ir- 
radiated with pulsed waves in the UHF television band. 

Polish studies showing changes in the human immune 
system from low-level microwave exposure have been sup- 
ported by recent American papers reporting effects on both 
white and red blood cells. On the other hand, Solomon 
Michaelson, radiation expert at the University of Roches- 
ter School of Medicine and Dentistry, and two colleagues 
published a strictly controlled study showing that cultures 
of human white blood cells exposed to microwaves retained 
their ability to combat a common flu virus. 

Many of the adverse effects are so subtle that it is 
difficult to prove that they resulted from radiation exposure, 
and it is also questionable whether results obtained for 
one species under specific experimental conditions can be 
extrapolated to humans. Furthermore, showing that electro- 
magnetic fields or waves can cause biological changes does 
not prove that the changes are harmful. As Janet Healer 
of the National Telecommunications and Information 
Administration points out, “Effects are not always hazards.” 

Thus, although much experimental work has been done 
over the years, the situation is unchanged: Some evidence 
seems to indicate that low-level microwave radiation affects 
living beings, but there is no conclusive evidence that it 
does any damage. 

Nevertheless, the consensus is shifting toward tougher 
standards in the U.S. The continuing research into the 
biological effects of low-level nonionizing radiation is far 
from conclusive, but the American National Standards In- 
stitute recently recommended a microwave standard of 
1,000 1 W/cm?—one-tenth the present guideline. And the 
Environmental Protection Agency, after making a com- 


plete review of health-effects studies, is reportedly consid- 
ering a limit of 200 1. W/cm’. 

But despite a growing tendency to establish tougher 
standards, it remains that there is no agreement that 
nonionizing radiation affects the body—unless, of course, 
it is of a high enough level to cause heating. “There is no 
evidence of hazard to humans other than superficial 
burning,” says Rochester’s Michaelson. 

Michaelson and others point out that many of the bio- 
logical changes that have been noted—increase in blood 
cells or change in nuclear structure of bone marrow—are 
associated by a rise in body temperature and are revers- 
ible after heating ends. Unlike those with ionizing radia- 
tion, the effects are not cumulative. 

But other scientists contend that there are other effects 
unrelated to heating that are not reversible. The range of 
possible effects is so enormous, they say, that there may 
be icebergs lying below the protruding tips. And so the 
controversy, unsupported by hard proof on either side, 
goes on. 

The dispute over whether 60-Hz electric fields (the kind 
you're exposed to near high-voltage transmission lines) 
are dangerous is even more nebulous. With power lines, 
the concern is over the strength of the electric fields— 
measured in volts per meter (V/m)—that are generated. 
The center of an average kitchen may have a 60-Hz field 
of one to three V/m. The maximum field you would expect 
to encounter under the most powerful transmission lines 
now in use—those carrying 765,000 volts—is 10,000 V/m. 
At that intensity, the hairs on the back of your neck will 
start to tingle, a fluorescent lamp held in your hand will 
glow, and if you reach upward, pointing, your finger tip 
will feel as though it is being lightly shocked. 

But is there any damage? Andrew Marino of Louisiana 
State University has observed stunting of growth in mice 
and alterations in blood chemistry of rats exposed to elec- 
tric fields of 15,000 V/m—a greater dose than you'd get 
under any current power line. Bees in hives exposed to 
strong electric fields gain less weight, store less honey, 
and can fail to survive through winter. 

Experiments by agronomist Guy McKee and biological 
ecologist H. B. Graves, both of Penn State, cast further 
light on the subject. Working under grants from the Elec- 
tric Power Research Institute, McKee subjected a variety 
of plants to high-power, 60-Hz electric fields and found 
that damage resulted only with fields intense enough to 
cause a corona, a faint glow around electrical conductors 
created when field intensities exceed two million V/m, 
which is about 200 times the field found under the most- 
powerful transmission lines now in use. 


Extra points 


Across campus, over an eight-year period, Graves ex- 
posed thousands of chickens and hundreds of rodents to 
intense electric fields of up to 100,000 V/m. He looked for 
altered brain-wave activity, hormone changes, and electro- 
physiological functions—and found none. He tested pigeons 
to see whether they would lose their homing abilities: 
They didnt. 

The only reaction, he says, was an awareness. "They 
probably felt feather rotation —feathers do that in an elec- 
tric field—or perhaps they have sensory receptors that we 
as yet don't understand." 

Graves later subjected mice to 40,000- and 80,000-V/m 
fields and analyzed their blood. He says, "They exhibited 
a rapid but moderate elevation in corticosterone—the fight- 
or-flight chemical—which quickly returned to baseline. 
Human beings have about the same reaction when we see 
a touchdown pass." 


[Continued on page 176) 
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The new generation 


hey’re called *ROVs"—remotely op- 
erated vehicles with no pilots. Their 


mission: exploration and salvage in 
Earth’s most inhospitable environment— 
the ocean floor. Many present-generation 
ROVs require no physical link to the 
surface. In some, the only link is an 
acoustic data stream to operators above 
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who control the movements of the vehi- 
cle, though ROVs can follow predeter- 
mined paths without direction. Future 
robot subs will be completely on their 
own, using advanced programs that 
give them capabilities akin to human 
judgment. Prototypes are emerging, but 
there are many problems yet to be solved. 


Deep-diving Epaulard (left) recently 
examined the ocean floor near San 
Diego. Following a search pattern 
that had been programmed into it 
on the surface, the craft looked for 
a WWII Douglas Dauntless bomber 
for the U.S Navy. Once it found the 
plane, it slowly circled, taking a se- 
ries of photos before surfacing. EAVE 
EAST (top right) is equipped with 
microprocessors that control naviga- 
tion and direct thrusters. The vehicle 
eventually will be able to sense ob- 
stacles and potential hazards and 
react accordingly. Ametek-Straza 
(center) would be the size of a grand 
piano and would have manipulat- 
ors—a hydraulic grabber arm and an 
eight-function force-feedback work 
arm that could do preprogrammed 
tasks. EAVE WEST (bottom) is a Na- 
vy project designed to test fiber-optic 
communications links. 


of brainy robot sub 


By PETER BRITTON 
Painting by Jeff Mangiat 


Patrick Borot vividly remembers the 
feeling he had four years ago as a 
bright-orange multimillion-dollar ex- 
periment disappeared into the depths 
of the Mediterranean Sea near Mar- 
seille, France. 

“We were totally confident the sub 
would work—and terrified that it 
wouldnt," the young French engineer 
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recalls. “We had designed it to get 
close-up photographic details of man- 
ganese-nodule fields at 15,000-foot 
depths. Suddenly, that seemed quite 
impossible.” 

But the impossible became possible, 
and a new phase of ocean exploration 
was born. The craft is called Epaulard 
(which means grampus, or “killer 
whale,” in French), and it’s the most 
precocious and ambitious representa- 
tive of an emerging class of deep-diving, 
unmanned, and untethered underwa- 


_ AMETEK-STRAZA _/ © 


EAVE WEST 


ter vehicles that are set to usher in a 

new era of undersea exploration. 
The Epaulard is an autonomous 
underwater vehicle (AUV), part of a 
class of swimming machines called 
remotely operated vehicles, or ROVs 
[PS, Dec. '81]. What separates AUVs 
from other ROVs is the tether. ROVs 
are generally connected directly to the 
mother ship or to a subsea satellite 
platform through a communications- 
power umbilical or tether, which en- 
Continued 
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ables ROVs to stay underwater in- 
definitely at depths as great as 6,000 
feet. The tether is also the main prob- 
lem; it's prone to becoming entangled 
and adds drag as depths increase. 
AUVs, though, have a modified tether 
or none at all. “Modified” may mean 
a threadlike fiber-optic cable that can 
be unreeled behind a craft (such as the 
research vehicle called EAVE WEST, 
developed by the U.S. Navy) up to a 
distance of 50 miles. It also can mean 
an acoustic link with the surface, as 
in Epaulard’s case. Neither of these 
systems offers true autonomy; a truly 


SPURV II is one of the oldest vehicles. 
It was launched in 1959 by the Univ. 
of Washington’s Applied Physics Lab. 


Epaulard is the first nearly autono- 
mous craft to do regular commercial 
work. Shown at right is a photograph 
of a sea-bottom formation taken by 
Epaulard at 4,873.9 m (15,990.5 ft.). The 
200-joule strobe fires every five to 10 
seconds. Each photograph records the 
time, course, altitude, and depth (lower 
left in photo). See the illustration be- 
low for an explanation of the numbers. 
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autonomous vehicle would be a pre- 
programmed submersible that leaps 
over the side, does its job, and comes 
home like any worker. It would do this 
all on its own, regardless of what it 
runs into—current, chasm, or cave. 
Since its early sea trials, the 2.9- 
ton, fish-shaped Epaulard has logged 
almost 130 perfect dives at depths 
of up to 5,300 meters (17,400 ft.), 
just short of its 6,000-meter rating. It 
has photographed hundreds of square 
miles of Pacific Ocean bottom, investi- 
gated an underwater volcano off the 
coast of Italy, located and limned ex- 
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tensive pillow-lava deposits off the 
Oregon coast, and even snapped pho- 
tos of a Coca-Cola bottle at a depth of 
9,000 feet. 

The technology involved in these 
exploits—far beyond the depth possi- 
ble with tethered vehicles or deep- 
diving manned submersibles—so in- 
trigued the U.S. Navy that it invited 
Epaulard’s U.S. operator, the New 
York-based firm International Under- 
water Contractors, to demonstrate the 
craft’s unique abilities in a dive near 
San Diego late last May. There, the 
Naval Ocean Systems Center had a 
tough mission for the craft: to locate 
and photograph a World War II Doug- 
las Dauntless bomber under 4,200 feet 
of water. The task drew on all of 
Epaulard’s talents. 


An epic dive 


Epaulard was mounted in a cradle 
aboard the workboat Aloha, 50 miles 
southwest of Point Loma, Calif. First 
it was fitted with a 48-volt lead-acid 
battery, enough for an eight-hour ex- 
cursion. A magazine containing 5,000 
frames of film was inserted into a cam- 
era, which was placed in a slot at the 
bottom of the craft near the front. The 
strobe was checked and the magnetic 
recorder loaded. Five on-board micro- 
processors were programmed with the 
grid-search pattern that Epaulard was 
to follow and then locked into a tita- 
nium housing. 

For this dive three retrievable tran- 
sponders used for navigation were set 
on the bottom, 5,000 meters (16,400 
ft.) apart in a triangular pattern. A 
communications mast—a tube 8.5 me- 
ters (27.9 ft.) long—hung vertically in 
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cial A-frame davit of surface ship Alo- 
ha. Benthos 37 camera fits below nose. 


the water beside Aloha, and a four- 
foot-long bomb-shaped acoustic bea- 
con was towed at the side, 20 feet 
below the surface. 

After the sonar, pinger, flasher, and 
depth sensors were checked and two 
80-kilogram (176-lb.) weights were fas- 
tened to the vessel—one for descent 
and one for ascent—a five-meter (16.4- 
ft.) dropline (a chain) and a surfacing 
buoy were attached. At last, Epaulard 
was ready to dive. Aloha’s special 
A-frame davit swung over the stern, 
and the vessel was winched into the 
water and released. 

Epaulard quickly sank from view, 
heading for the bottom at the rate of 
2.7 feet per second. A downward-look- 
ing sonar signaled when the craft was 
50 meters (164 ft.) above the bottom, 
causing the descent weight to be re- 
leased. Epaulard then coasted down 
until its dropline touched bottom. 

When relieved of this bit of weight, 
Epaulard becomes neutrally buoyant. 
Thus, when the sea floor drops away, 
_the vessel supports more chain (be- 


Epaulard is swung overboard on spe- 


comes heavier) and descends; when the 
sea floor rises, it supports less chain 
and ascends. This allows Epaulard to 
climb slopes up to 25 degrees and de- 
scend slopes up to 30 degrees. 

Once the bottom was touched, Epau- 
lard’s preprogrammed microproces- 
sors took over, setting the craft on its 
search pattern. The single 2.5-horse- 
power thruster, powered by an elec- 
tric motor, sprang to life. The strobe 
and camera began synchronizing in a 
five-second cycle, and the little craft 
moved gently ahead into the black- 
ness, churning along at 3.2 feet per 
second some seven meters (23 ft.) 
above the bottom. 

Once in position, Epaulard is per- 
fectly capable of going about its busi- 
ness—that is, following its predeter- 
mined grid search and photography 
pattern—without further assistance 
from surface personnel. But it’s neces- 
sary to maintain communications for 
a number of other reasons. These may 
include priority alarms—such as when 
the craft has to notify the mother ship 
of obstacles and leaks—or failures of 
the camera, electrical circuitry, or 
batteries. Aloha can also question 
Epaulard about its motors, depth, alti- 
tude, heading, ballast, distance from 
obstacles, and the temperature of the 
water. The mother ship can send sig- 
nals for control, too: stop-start com- 
mands for motors, camera, recording, 
and ballast release. Epaulard’s search 
tracks are shown on a topside CRT 
and simultaneously drawn on two plot- 
ters. The vessel transmits its position 
to the surface every 10 seconds. 

On this dive, Epaulard was pro- 
grammed to follow a grid pattern cov- 
ering a three-square-mile area. After 
several hours, the craft detected an ob- 
ject with its obstacle-avoidance sonar. 
It stopped and hovered, awaiting fur- 
ther commands. (If none came within 
45 minutes, Epaulard would auto- 
matically release its ascent weights. 
Similarly, if the dragline became en- 
tangled, a magnesium link between 
the craft and chain would deteriorate 
within several hours and release the 
vessel.) 

Aloha commanded Epaulard to back 
off and make a new approach to the 
same spot. The AUV complied, all the 
while photographing the ocean bot- 
tom. After the unidentified obstacle 
had been circled, Epaulard was told 
to surface. The motor shut down, the 
ascent weight dropped, and the craft 
rose 2.7 feet per second. When it was 
within 30 meters (98 feet) of the sur- 
face, a buoy was deployed to aid in 
recovery. Divers attached a winch hook, 
and Epaulard was hauled aboard. 

Once the film was developed on- 
board, the obstacle was clearly iden- 


tified—in superbly detailed black-and- 
white photographs—as the missing 
plane. The Navy was impressed and 
pleased (but declined to make the pho- 
tos available). 


New challenges 


AUVs present researchers with a 
raft of remarkable challenges, such 
as the problem of developing large, 
complex microcomputer programs for 
control and guidance. Researchers 
would like to develop artificial-intel- 
ligence systems that would allow an 
AUV to cope with underwater haz- 
ards on its own; ideally, the vessel 
would be linked to surface-controlled 
force-feedback telemanipulator sys- 
tems with the sensitivity of a lover's 
touch. Also proposed are ways to bring 
live television pictures and sonar im- 
ages to the surface. And there's more: 
Researchers are working on exotic 
power sources, sensors, tools, and ma- 
terials—all of which must operate in 
a remote undersea environment at ex- 
treme pressure. 

D. Richard Blidberg, associate di- 
rector of the Marine Systems Engi- 
neering Laboratory at the University 
of New Hampshire in Durham, has 
been overseeing the development of a 
completely autonomous vehicle called 
EAVE EAST. Blidberg can hardly con- 
tain his enthusiasm for the potential 
he sees. "It's terribly exciting," he 
says, "even with the formidable chal- 
lenge of eliminating the tether and all 
communications with the vehicle and 
programming into it a modicum of 
human judgment." The craft as yet has 
only successfully negotiated a swim- 
ming pool, executing basic turns to- 
tally on its own. Its next test is to glide 
through an underwater jungle-gym 
that simulates an offshore oil plat- 
form. For this, EAVE EAST will have 
to sense, think, and act appropriately. 

As AUVs take shape, their military 
and industrial roles are becoming more 
clearly defined. These include pipeline 
inspection; internal and external in- 
spection and light servicing of offshore 
platforms; deep-water observation and 
photographic surveillance; deep-water, 
long-distance search and recovery; 
under-ice mapping and surveying; de- 
tection of various obstacles and objects; 
ordinance disposal; and radioactive- 
waste-dump inspection. 

The challenges are enormous. Says 
Blidberg: "Of all these highly complex 
problems, the biggest stumbling block 
is programming judgment into the 
system. An AUV may easily handle 
virtually all expected and unexpected 
events as well as any combination of 
internal systems failures. But true 
human judgment and plain common 
sense are a long way off." 
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Three-wheeler 


GM's experimental three- 
wheel Lean Machine, un- 
veiled at Walt Disney World's 
EPCOT Center in Florida, 
lets riders lean into turns, 
shifting the center of gravity 
without the instability of mo- 
torcycles. The passenger pod 
swivels on the lower power 
pod, which remains upright. 


New-look Fiesta 


A reshaped body for Ford's 
British Fiesta gives the car 
a lower, rounded nose for 
better airflow and forward 
vision. Tailgate and rear 
lights are also restyled. Five 
engine options include a new 
1.6-liter (98-cu.-in.), 54-hp 
diesel. It's not available here. 


New-generation business 
jets will burn up to 15 per- 
cent less fuel, fly farther, and 
make less noise with a Tay 
turbofan engine, says Brit- 
ain's Rolls-Royce. The engine 
will power a 1986 fleet of U.S, 
Gulfstream Aerospace jets. 
Several European firms also 
are evaluating the turbofan. 
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Chain lock 


Slip Link-Lock onto your bi- 
cycle drive chain to discour- 
age theft. The shackle section 
fits into the chain links, and a 
lower locking case is pushed 
into the shackle and locked. 
A double-locking shackle is 
used. From High-Tech, Box 
14696, Cleveland, Ohio 44114. 


X-ray scope 
Lixiscope is a battery-pow- 
ered fluoroscopic device 
that gives instant views of 
bone injuries. X-rays (left) 
pass through a limb and 
are converted to light, to 
amplified electrons, then 
back to light for viewing. 
Lixi, Inc., 1438 Brook Dr., 
Downers Grove, Ill. 60515. 


Tough light 


Do flashlights quit on you? 
Duracell says its new Dura- 
beam lights are tougher and 
give 50 percent more useful 
light than most models. Made 
with football-helmet plastic, 
they feature a special com- 
puter-designed bulb, an ex- 
tra-large reflector, and alka- 
line-battery power source. 


<> 

Motor toy 
Transmissions, motors, and 
rotary switches are among 
the components available for 
the Capsela construction set. 
Youngsters can build land, 
water, and air vehicles with 
the interlocking parts. Play 
Jour (200 Fifth Ave., Suite 
1024, New York, N.Y. 10010). 


Rescue system 


A compact diode-reflector 
antenna attached to a ski 
boot (top) lets rescuers find 
avalanche victims fast, says 
Recco (Box 27 122, S-102 52 
Stockholm, Sweden). A 
radio signal beamed from a 
transceiver enables opera- 
tors to hear reflections 
from the passive antenna. 


Speedy Mercedes 


A Mercedes-Benz 190E, with 
a new 16-valve engine, set 
three world and 12 interna- 
tional-class records in a 201- 
hour endurance run. Test driv- 
ers drove the car for 50,000 
km (31,000 miles), averaging 
154.06 mph. The previous re- 
cords were established by 
Ford in 1956, says Mercedes. 


Safety light 


A low-wattage fluorescent 
bulb delivers five times the 
life of a standard flashlight 
for the Bike-Lite, says its 
maker (Style-Rite Products, 
33830 Riviera, Fraser, Mich. 
48026). A Velcro fastener 
securely clamps the light to 
a bike tube. Four AA batter- 
ies are used. Price: $15.95. 


Composite trainer 0 


Firefly 160 is the world’s 
first fully aerobatic two-seat 
trainer made with compos- 
ite materials, says Great Brit- 
ain’s Slingsby Aviation. High 
wing efficiency, a smooth 
and rivet-free fuselage, and 
its 160-hp engine provide a 
1,200-ft./min. climb rate. Full- 
flap stall speed is 48 knots. 


| 
Panda 4WD 


Fiat'sfront-drive Panda adds 
four-wheel drive, becoming 
a baby off-roader for hunters, 
skiers, and surfers. Adding 
4WD to a transverse-engine 
car required tricky gearing 
to shift the power 90 degrees 
for the rear axle. The utility 
vehicle's 48-hp engine lets it 
plow through mud or snow. 


| 


3,500-W windmill 


Side-swing tail on this 3,500- 
watt windmill shifts the ro- 
tor in high-speed winds so it 
continues producing power. 
Winpower Wind Systems Inc. 
(Newton, Iowa 50208) says a 
unique controller also makes 
the wind machine more effi- 
cient in light winds. Maxi- 
mum capacity is 4,500 watts. 
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Air-cushion boat 


A shallow cavity molded into 
the hull traps an air bubble 
that bears much of the 65-ft. 
craft's weight, says its maker 
(Air Ride Marine, 15840 S.W. 
84 Ave., Miami, Fla. 33157). 
The supply boat reaches 30 
knots with a 25,000-Ib. load; 
a conventional ship with the 
same cargo hits 18 knots. 


4 Train computer Laid-back moped 


Diagnosing disabledlocomo- A rear-mounted, one-hp mo- 
tives—an expert's job—now {ог plus human power pro- 
can be done by an ordinary pel the Yurt. The reclining 
mechanic using the GE CATS- driver powers the two front 
1. The computerized "expert wheels; the motor drives the 
system" [PS, Sept. '82] asks pivoting rear wheel. The de- 
questions to identify the en-  veloper (Rodiger, Box 309, 
gines symptoms, prescribes Kennebunkport, Maine 04046) 
the fix, and shows repairs оп says the 101-lb. prototype 


the videodisc player. can cruise at 25 mph. 
E ó Hazard markers a. T с С 
| The ski patrol can jettison "i | P ЖЕ | 
bulky bamboo hazard-mark- 


er poles. Lightweight alumi- 
num Snow Markers collapse 
to a compact 18 in. long. The 
shock-cord-linked sections 
easily unfold into a nine-ft.- 
long pole, claims Hampton 
Works (Stirchley, Birming- 
ham B30 2XZ, England). 


Solar attic D 


Six motorized skylights ven- 

tilate a 140-sq.-ft., black- 
Р. X painted, superinsulated at- 
14 tic and direct light to three 
| unglazed solar collectors 
linked to a thermosiphon 
water tank (inset). Hot air is 
blown through ducts. Vent- 
arama Skylights, Box 508, 
Port Washington, N.Y. 11050. 
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What’s New 
in Boating 


BY SUSAN RENNER-SMITH 


Three-way hinge 


Galley doors won't flap if 
they’re mounted with 
Springes, claims Rand Co. 
(Box 510, Hollywood, Calif. 
90028). Made of Delrin plas- 
tic, the hinges have a spring- 
loaded action that locks in 
three positions—zero, 90 
(shown), and 180 deg. A pair 
of the rustproof hinges is $3. 


<> 

Stability monitor 
Hundreds of fishermen die 
yearly when their vessels 
capsize. Even in calm seas, 
a shifting center of gravity 
can capsize a ship. Stability 
Computer monitors center- 
of-gravity, sounds an alarm 
when there’s danger, says 
Wesmar (Box C19074, Se- 
attle, Wash. 98109); $3,300. 


Swiveling drive 

Power gearing on Swemac 
300 permits steering angles 
of up to 90 deg. in both di- 
rections, says Swemac AB 
(Harpsundvagen 211, 124 40 
Bandhagen, Stockholm, Swe- 
den.) A VW 2,383-cc (145-cu.- 
in.) diesel six powers the 
stern drive; twin hydraulic 
cylinders give power steering. 


» 


7-14 Boomless cat 


Windspeed 15 has a pivoting, 
boomless mast and symmet- 
rical, chined hulls without 
daggerboards—just like the 
new, high-performance cat- 
amarans—says Windspeed 
(3302 Jewell St., San Diego, 
Calif. 92109). But at $2,096, 
it costs less than half the 
price of those larger cats. 


Snap-in vent 


Easy to install, the Airlette 
vent snaps into any fabric 
tarp. The self-sealing, three- 
in.-dia. plastic vent has a 
removable, rotating hood 
(shown). A snap-in plastic 
window converts the vent 
to a porthole. Airlette Mfg. 
Corp. (Box 3494, Lantana, 
Fla. 33462) makes it; $7.95. 


Updated classic 


Inspired by traditional New 
England fishing boats, the 
Sisu 26 bass boat has a 
semi-displacement hull. The 
down-east-style fiberglass 
boat costs $14,090 as an out- 
board (without engine) and 
$24,910 with a 225-hp in- 
board. Sisu Boat, Industri- 
al Park, Dover, N.H. 03820. 


Float-free gauge 

Press a button on the Tank- 
sight panel, and a gauge 
records the air-pressure dif- 
ferential at tank bottom. 
The liquid-level readings (in 
inches) are more accurate 
than those from float-type 
gauges, says Small Marine 
(Box 5278, Lighthouse Pt., 
Fla. 33064). Gauge shown: $275. 
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What’s New 
in Tools 


BY V. ELAINE SMAY 


| 
Miter measure 


Inch markings along the an- 
gled edge of this steel miter 
square indicate depth of mi- 
ter, not length of line. The 
Japanese miter square's 634- 
in.-long T base hooks over 
the edge of your stock. It 
costs $10.95 from Garrett 
Wade, 161 Ave. of the Amer- 
icas, New York, N.Y. 10013. 


Sleek drill 

You can work in corners and 
tight places with the com- 
pact, straight-line-design, %в- 
in. variable-speed reversing 
drill from Black & Decker. 
Inside the model 7144 is a 
high-density, copper-wound 
motor, which runs cooler and 
uses 20 percent less electric- 
ity, says B & D. Price: $40. 


Ergonomic gun 

Stick ’em up? This gun is de- 
signed to let you pull off big- 
ger jobs—glue jobs—without 
hand fatigue, according to 
Bostik. The long-stroke trig- 
ger and ergonomic handle 
on the model 208 Thermogrip 
glue gun ($25.50) give a more 
comfortable grip. A folding 
safety stand is built in. 
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Little crank 


Lightweight ScrewBall hand 
drill stows its four bits (33»-, 
Va-, 3432-, and 94e-in.) in molded 
pockets around the body. It 
will also accept other bits— 
up to +4 in. Helical gears are 
engineered for smooth oper- 
ation, says the maker, Fis- 
kars Mfg. Price: $17. 


New-tech drill duo ò 


“Where's that chuck key?" 
With the Зв-іп. Craftsman 
electronic drill ($100 from 
Sears), there is none: An au- 
tomatic chuck powers the bit 
in—and out. The drill also 
has analog feedback, which 
maintains desired speed un- 
der load. Here, the drill is 
outfitted with a new "golden" 
bit. The color (sorry, you can't 
see it) comes from a thin-film 
coating of titanium nitride, 
which makes these bits last 
seven times longer than con- 
ventional Craftsman high- 
speed bits, lab tests show, at 
about twice the price. They're 
ideal for drilling cast iron, 
stainless steel, and alumi- 
num, and are also suitable 
for boring wood and plastic, 
according to Sears. 


Double dolly D 


The Log-Lugger ($89) makes 
wood hauling strainless and 
mess-free, claims L & W En- 
gineering (58080 State Rd. 13 
S., Middlebury, Ind. 46540). 
Outside, the large dolly car- 
ries the small one, which car- 
ries the wood. Only the small 
dolly goes inside, and its 
wheels stay clean and dry. 


à Super charger 

Nothing beats the speed and 
convenience of a cordless 
power screwdriver. When it's 
charged, that is. Now Skil 
sells a trickle-charge stand 
for its model 2000 driver that 
will keep it charged. The $10 
stand also has a quick-re- 
charge mode to bring the tool 
to full power in three hours. 


What's New 


in Home 
Improvement 


BY SUSAN RENNER-SMITH 


Light controller 


What's new about an elec- 
tronic dimmer that regulates 
light brightness with finger- 
tip pressure? Behind the 
touch panel are timer con- 
trols that set on-off times and 
let you program lights to dim 
at appropriate times. Pittway 
(780 McClure Rd., Aurora, Ill. 
60504) makes it. $30. 


Dollar watcher 


Programmable Energy Mon- 
itor thermostat logs furnace- 
on time. You experiment 
with setbacks, then compare 
furnace use, by day or week, 
to see which setting is most 
efficient. The $100 unit can 
save 30 percent on fuel, says 
Hunter (2500 Frisco Ave., 
Memphis, Tenn. 38114). 


Cold water entering the 
Sta-Kleen gas water heater 
flows into the perforated 
Aqua-Force Ring (shown) 
and exits swirling. Turbu- 
lence keeps sediment from 


settling, prolonging tank. 


life, says Reliance (Cumber- 
land St., Ashland City, Tenn. 
37015). A 40-gal. tank is $199. 


Filler saver 

Why waste filtered water 
washing dishes? Faucet se- 
lector on the Instapure 2 in- 
line water filter lets you 
bypass the filter cartridge 
without groping under the 
sink. The selector conserves 
filters, says Water Pik (1730 
E. Prospect St., Fort Collins, 
Colo. 80525). $59.95. 


When you're working late 
and the heat is turned low, 
turn on the Rival 2850. A 
500-watt heater produces a 
fan-blown stream of warm 
air. On hot days, use the fan 
alone. Dual filters clean and 
deodorize air. Made by Rival 
Mfg., 36 St., Kansas City, Mo. 
64129. $37.95. 


ad | 
Pentagonal deck 


Angled, galvanized-steel 
connectors (inset) cut deck- 
building time in half, claims 
United Steel (Box 80, Mont- 
gomery, Minn. 56069). The 
Corner Framers join straight- 
cut boards, minimizing mi- 
tering. The system can frame 
a five-, six-, or eight-side 
deck. Kits start at $30. 


Obedienî tubing 

No more jumpy plumbing- 
repair joints that spring back 
when you let go. Stretch this 
corrugated polypropylene 
tube into shape, and it stays 
that way, says Chicago Spe- 
cialty (7500 Linder Ave., Sko- 
kie, Ill. 60077). Six types of 
Form-N-Fit plumbing-repair 
joints are available. 
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BY WILLIAM J. HAWKINS 
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|¢ Travel companion 


|0 Dual multimeter 


No keyboard attaches to this 
video terminal—it uses the 
touch of your finger to get 
commands. Infrared light 
scans 648 areas of the screen; 
the location of your finger is 
sent to a host computer. It’s 
$1,400. Electro Mechanical 
Systems, 801 W. Bradley, 
Champaign, Ill. 61820. 


It's a smoke detector, emer- 
gency light, and digital alarm 
clock—in a five-by-three-in. 
package. Made by Marshall 
Electronics (5425 W. Fargo 
Ave., Skokie, Ill. 60077) for 
the traveler, the battery- 
powered unit keeps you safe 
at night and on time in the 
morning. Sleepsafe costs $60. 


à Receiving modem 
This high-speed (4,800-baud) 
modem is designed to re- 
ceive only. It connects your 
computer with an FM radio 
to receive radio-station sig- 
nals. The concept is experi- 
mental, but the modem isn't: 
It's $70. Microperipheral 
Corp., 2565 152 Ave. N.E., 
Redmond, Wash. 98052. 


Distance meter 


Throw away your tape mea- 
sure: The Sonarange uses ul- 
trasonic waves to determine 
distances. Just aim and push 
a button, and the digital dis- 
play shows the distance to 
any object in standard or 
metric measure, says Penray 
Instruments (239 E. 52 St., 
New York, N.Y. 10022). $275. 


When a signal you're meas- 
uring is steady, any digital 
multimeter works. But when 
it varies, only the analog bar 
display on this Fluke multi- 
meter can keep up. Use it for 
peaking, nulling, or observ- 
ing trends. Model 73 is $85. 
John Fluke Mfg. Co., Box 
C9090, Everett, Wash. 98206. 


34 Fast winder Weather watcher 


Rewind or advance a VHS It’s called HAWS—Home 
video-cassette tape by plac- Automatic Weather Station. 
ing it into the Speedwinder The sensor connects to a 
from Suncom (650 E. Antho- Commodore 64 or VIC 20 
ny Trail, Northbrook, Ill. computer, and with the in- 
60062). It's twice as fast as a cluded software the system 
cassette deck, and the re- monitors weather conditions 
corder remains free for other and helps forecast. Vaisala 
work. The unit is battery- (2 Tower Office Park, Woburn, 
powered, and it costs $20. Mass. 01801) makes it; $200. 


What’s New 
for Your Car 


BY JACK KEEBLER 


> 


Remote alarm 


This palm-sized push-button 
key pad is used to enter a 
five-digit code to arm or dis- 
arm your car’s alarm system. 
Operating range is 50 ft. It’s 
made by Vehicle Security 
Electronics (9001 Oso Ave., 
Suite E, Chatsworth, Calif. 
91311) and is priced at $125. 


<> 
Hot seats 


Install the electrically heated 
UMO-Comfort seat covers to 
eliminate that chilly ride to 
work. They heat up in two to 
three minutes and maintain 
a comfortable 98 degrees F, 
according to A-Tech Ad- 
vanced Technology (6265 Lit- 
tle Applegate Rd., Jackson- 
ville, Ore. 97530). Price: $89.35. 


Headlight shade 


Designed primarily for ap- 
pearance, aluminum head- 
light shades fronr Chastain 
(2180 Temple Ave., Long 
Beach, Calif. 90804) also act 
as a screen to protect the 
lights from road debris. 
Light performance is said 
not to be affected. $83.50. 
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¢ 42-volt polisher 


Black and Decker’s random- 
orbit polisher plugs into the 
cigarette lighter, eliminat- 
ing the need for long exten- 
sion cords. The unit’s 18-ft. 
cord easily reaches any sec- 
tion of the car. The $35 to 
$40 price includes two foam 
bonnets for applying wax 
and a bonnet for polishing. 


| 
Exhaust jack 


To change a flat or install 
tire chains, slide the Air- 
Jack’s funnel and hose over 
the exhaust pipe. Air-Jack 
can lift a four-ton car or 
truck up to 40 in. It weighs 
six to seven lbs. and stores 
in a bag. SAPI GmbH, 
Wurzburger Str. 7, 8860 
Nordlingen, West Germany. 


à Two-temp monitor 


Position the gauge's sensors 
in two separate temperature- 
critical areas to monitor 
temperatures between mi- 
nus 40 and 325 degrees F. 
The fluorescent screen dis- 
plays readings in Celsius 
or Fahrenheit. It's $64 from 
Hayden Inc., 1531 Pomona 
Rd., Corona, Calif. 91720. 


Hideaway tie-down 


After the mounting screws 
are installed, Securz-it tie- 
downs swivel out of sight 
into the hood and trunk gut- 
ters. Each cable is capable 
of handling a 350-Ib. pull, 
says Patent Products, Inc. 
(19-F Gardner Rd., Fairfield, 
N.J. 07006). Price is $4.99. 
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Etched pattern on plastic film (photo) 
was captured in a scanning-electron 
micrograph. The lines, five microme- 
ters wide, were made by pulsing a laser 
beam through a mask (diagram), which 
disrupts chemical bonds between at- 
oms, ablating material without heating 
film—an advantage with microcircuits. 
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li ar-ultraviolet laser 
beams that zap plas- 
tics, bones, or teeth 

disrupt chemical bonds. 
Look for surgical, dental, 
and solvent-free photo- 
lithographic applications. 


By JOHN FREE 


Crack! A laser aimed at a small piece 
of plastic in a lab at IBM's Thomas J. 
Watson Research Center zapped the 
material. A staccato burst of sound 
was audible as the beam pulsed rap- 
idly on and off. Near the surface of 
the plastic, tiny puffs of what looked 
like luminescent smoke rose into the 
air. 

Yet, remarkably, as the laser etched 
a microscopic groove in the plastic, vir- 
tually no heat developed. R. Srinivasan 
and his colleagues at IBM's Yorktown 
Heights, N.Y., facility have discovered 


a technique for precisely etching ei- 


ther plastic or biological substances 
—bones or teeth, for example— with- 
out the charring typical of infrared 
lasers. The technique, called ablative 
photodecomposition, has potential ap- 
plications in integrated-circuit manu- 
facture, surgery, and dentistry. 


The lasers used operate in the far- | 


ultraviolet wavelengths. The beams, 
rather than heating material, excite 
and break the chemical bonds hold- 
ing the material together. “What we're 
doing is creating miniature explosions. 
The material flies off the surface 
at supersonic speeds," Srinivasan 
told me. Although the laser light 
is invisible, molecules ejected from 
plastics or tissue oxidize and create 
a luminescent glow—tiny bursts of 
visible light. 

The IBM researcher found that far- 
ultraviolet radiation (shorter than 200 
nanometers, or 200 billionths of a 
meter) is strongly absorbed by most 
organic materials and that this light 
absorption occurs at an extraordinar- 
ily shallow depth—a fraction of a mi- 
cron (millionth of a meter). He used a 
special type of argon-fluoride laser 
with a 193-nanometer output. 

While exposing plastic films such as 
Mylar to lasers, Srinivasan discovered 
that the materials have a certain in- 
tensity threshold to laser beams. Laser 
radiation above this threshold ejects 
many small molecules from the irra- 
diated area. He stresses that it’s not 
the beam intensity itself that etches 
material away. Rather, he thinks, the 
small molecules created as chemical 
bonds break vaporize at low tempera- 
tures. This removes energy from the 
laser beam, he believes—a so-called 
ablative process, akin to that once 
used on spacecraft (using special burn- 
away coatings) to dissipate heat dur- 
ing atmospheric reentry. 

The ablative technique has impor- 
tant applications in photolithography, 
a key process for making microcircuits 
in which circuit patterns are exposed 
on a radiation-sensitive surface and 
then partially etched away. Usually, 
wet development of an exposed layer 
of lithographic material is required. 
That’s because the radiation (light, 
X-rays, electron beams) simply changes 
the solubility of the material where 
it's absorbed. Chemical solvents may 
then remove more material than is de- 
sirable on the circuit pattern. 

But the new process, if used to etch 
the incredibly fine lines of high-density 
microcircuits, is really self-developing 
—the usual wet-chemical step isn't 
needed. Srinivasan told me that sev- 
eral proprietary applications are al- 
ready under way at IBM in a variety 
of disciplines. 


By EVERETT H. ORTNER 
Photos by Greg Sharko 


“... confirm in the space provided be- 
low on the copy of this letter that you 
will not reveal to any other person 
information... about the AF-Svu or 
Minolta's plans concerning its intro- 
duction..." 

Had Minolta invented a new 
secret weapon, I wondered as I signed 
the letter? “No,” said Rick Sammon, 
vice-president of Minolta's public- 
relations agency, as he tucked my let- 
ter away with one hand and pulled a 
camera out of his briefcase with the 
other, *a new camera. Here, press the 
shutter release halfway." 

I did—and the camera joined the 
conversation by saying, “Load film.” 

"Good God!” I said. "The thing 
talks!" 

"That's right," said Sammon. "It's 
the world's first talking autofocus 
camera." 

When was the last time I had signed 
a letter of confidentiality? Almost 
exactly six years before, when Honey- 
well scientist Norman L. Stauffer 
demonstrated for me the Visitronic 
Auto-Focus (VAF) module, which made 
possible the first automatic-focusing 
system (“Through the Viewfinder,” PS, 
Dec. '77] and the first autofocus 35- 
mm camera in the marketplace, the 
Konica C35AF. 

In six years, the little cameras—like 
women, cruise missiles, and Califor- 
nia wines—have come a long way. 
There are probably a couple of dozen 
autofocus 35s on the market, and they 
are now so small, light, and virtually 
foolproof that they have invaded the 
sales territories of such idiot-proof ma- 


talking camera is the latest wrinkle 
in the foolproofing of automatic 
compact 35s. You press a button, 
and they auto-wind, auto-focus, auto- 


The incredible world of : 
auto-everything 
-MM cameras 


expose, auto-flash, and auto-rewind. Still, 
they vary in levels of sophistication as 
well as in size, weight, and price. Bat- 
teries? They burn up fewer these days. 


chines as the 110 Instamatics and disc 
cameras. Ánd they take such great pic- 
tures that many professionals pack 
them along as auxiliary cameras— 
and then sometimes can't tell which 
pictures were taken with the autofocus 
compacts and which with their heavy- 
duty big guns, the Nikon F3s and 
Canon F-1s. 


Focus and prefocus 


How important is it for a camera to 
focused with critical accuracy when 
taking a picture? Except for close-ups 
—pictures taken from a few feet or 
less away—probably less than you 
think. Here's why: With the combina- 
tion of today's fast films and the built- 
in flashes that all these cameras have, 
it's likely that most pictures will be 
taken with fairly small lens openings 
and thus will be acceptably sharp; the 
smaller the lens opening, remember, 
the greater the depth of field and thus 
the sharper the picture. But accept- 
able sharpness and critical sharpness 
can be two different things. That, of 
course, is where autofocus cameras 
have it over fixed-focus cameras such 
as the discs and Instamatics. 

Does the autofocusing system used 
make a difference in accuracy? Not in 
my experience. The oldest of the three 
systems employed—the VAF—com- 
pares the images received through its 
two range-finding windows. When they 
exactly coincide on a light-sensitive 
detector, the lens is in focus. The other 
two systems use an infrared beam to 
measure distance and set focus. The 
beam is fired out of one window; the 
angle at which it is bounced back is 
sensed in the other range-finding win- 
dow, and that tells the lens roughly 


where the object is. In the flash-focus 
systems (FFS), the flash fires the beam. 
The precision of focus varies somewhat; 
for example, Minolta offers nine focus 
zones (which is a lot), and Ricoh of- 
fers coritinuous focus. In general, minor 
variations such as these will have lit- 
tle effect on final sharpness. 

More important is the ability to se- 
lect which part of the scene you wish 
to have in sharp focus. Unless you tell 
it otherwise, the camera will focus on 
the center. I learned this painfully in 
photographing a wedding, when I 
aimed my autofocus camera at a series 
of couples marching down the aisle of 
our local church only to discover (when 
the pictures came back) that the cam- 
era had focused not on the people but 
between them on some stained-glass 
windows way at the back. 

The answer to that problem is pre- 
focus—the ability to press partway 
down on the shutter release while you 
center the camera on the object or per- 
son you wish to have in sharp focus 
—and then to hold that focus while 
you move the camera to take the full 
picture. All of the cameras I inspected 
for this article can do that, with the 
exception of the Ansco. 

Most of the cameras show you, via 
a viewfinder display, the general area 
of focus. Typically, you'll see four sym- 
bols: for close-up portrait, dual por- 
trait, group photo, and scenic. They 
light up, or a pointer appears beneath 
them. Pay attention to them when you 
shoot. In scenes with little contrast, 
or perhaps just out of contrariness, the 
camera may focus at the wrong dis- 
tance. In such wrong-headed cases, 
you'll have to prefocus on an object at 

Continued 
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4" Where will power for future cameras 
come from? Why, solar technology 9% 
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Circuitry of advanced AF camera— 
Vivitar TEC—is shown in close to ac- 
tual size. At its electronic heart is an 
84-pin chip. Plastic material permits 
folding the circuit within the camera. 


approximately the right distance away 
and then shift the camera to take the 
picture. 


The exposure systems 


All autofocus compacts also offer 
auto-exposure via either cadmium sul- 
fide (CdS) cells or silicon photodiodes 
(SPD). They are equally sensitive. CdS 
cells, however, can be momentarily 
"dazzled" by very bright light, so a pic- 
ture taken in dim light—within a cou- 
ple of minutes after one taken in bright 
sunlight—might be underexposed. 

Shoot in dim light? Shoot in bright 
light? With suitable film, the little AF 
cameras are great performers under 
almost all conditions. They decide 
(probably better than you could) not 
only how wide to open their lenses but 
how fast to shoot—typically from vs 
to оо second. With the new Kodacolor 
VR 1000 film, for example, and your 
compact camera on a tripod, you could 
get good pictures of, say, almost all 
church interiors, if that's what you 
like to shoot. Again that almost. The 
only one of the group that enables you 
to take them all is the Vivitar TEC, 
which offers a time-exposure facility. 
(You turn off the flash and hold the 
shutter release down until you've com- 
pleted the exposure.) 


Exposure range and ASA 


Exposure values are a measurement 
of how much light a lens will admit 
(low numbers, for dim lighting condi- 
tions) and of how little (high numbers, 
for bright lighting conditions). They 
represent a combining of two factors: 


[Continued on page 182] 
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RETURN AIR 


AIR-COLLECTOR HEAT-EXCHANGER COIL- 


BOXES GRAVEL HEAT STORAGE 


2 
=— 


Solar heating, Idaho style, starts with a 
three-sided, insulated greenhouse (left) 
designed to capture heat from the elu- 
sive winter sun. Three 400-cfm squirrel- 
cage blowers in the attic suck warmed 
| greenhouse air up through ducts in the 
ня ceiling and into а six-in., insulated pas- 
sage below the rafters (above). The air 
exits into an insulated, roof-peak cham- 
ber and is blown into the north side of 
the house, flowing along the vaulted 
ceilings until it’s drawn down into a se- 
ries of hollow columns along the north 
walls of the two rooms. The columns 
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direct the air into a set of large, per- 
forated wooden boxes buried in a rock 
bed in the insulated crawl space be- 
neath the house. The migrating warm 
air exits the boxes and transfers its 
heat to the rock. Underneath the green- 
house, two variable-speed, 800-cfm 
fans blow the air back into the green- 
house for reheating. In summer, the 
same blowers force cool forest air up 
into the house. On cloudy days, pipes 
carry heated water from a fireplace 
coil to a heat exchanger in the crawl 
space (see detailed diagram, next page). 


‘COOL SUMMER AIR 


ncased in a cocoon of warm air flow- 
ing from a south-facing greenhouse, 
this passive-solar house uses rock 
storage of heat as its first defense against 
sunless days. The second backup is a 
fireplace heat exchanger that produces 
warmed air for distribution via house 
ducting. If the fire goes out, there's a 
third backup: a conventional electric 
furnace. All heat-delivery systems are 
coordinated by a computer controller. 


By RONALD A. CORDES 
Illustration by Stuart Hall 


Designing a solar home for the Sunbelt is no longe: a 
major challenge. But what do you do in an area of tne 
country that during one recent (and all too typical) win- 
ter had only one week of sun in three months? This was 
the question I faced when planning an alternate-energy 


` home for my property in southeast Idaho, two hours from 


Yellowstone Park. In this area the winters are cold and 
unpredictable. And although a good solar heating system 
can be a great energy saver, you must have another efficient 
source of energy for those long periods when solar simply 
is not available. 

My solution was to combine several alternate-energy 
systems and their controls. Some of the systems are quite 
familiar; some are very new. Basically, the house I de- 
signed is passive solar with a rock bed for heat storage. 
Wood heat is the primary backup, and an electric furnace 
backstops that. An advanced microprocessor controls heat 
distribution from all of the sources. Together, the systems 
make my home energy-efficient regardless of the weather. 

Here's how the systems work together. When the sun 
shines, a south-facing greenhouse captures the heat and 
a series of blowers generates an "envelope" of warm air. 
This surrounds the main living quarters, insulating them 
from the cold while at the same time providing heat. 
Simultaneously, two solar collectors heat the hot-water 
supply. 

At,night or when cloudy weather sets in, water flows 
through a hollow fireplace grating to a heat coil in the 
ducting. There, the heat extracted from the wood fire is 
distributed through the house's forced-air ducts. A small, 
programmable controller and a series of automatic motor- 
ized dampers monitor temperatures throughout the house 
and direct the heat to where it's needed. If the fire isn't 
producing enough heat to meet the demand, a small electric 
furnace kicks in. 

Good weather or bad, night or day, this combination of 
energy systems and controls keeps the hot-water supply 
hot, the house warm, and the electric bills substantially 
reduced. 

Despite the periodic lack of sun in southeast Idaho—or 
in any other sun-poor climate—the first task in designing 

Continued 
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an efficient alternate-energy home is still to use a system | 
that capitalizes upon solar energy when it is available. - 


For my home, I decided on a passive solar collector and 
chose the classic south-facing greenhouse but with a some- 
what unusual geometry. 

The greenhouse has three sections of Thermopane glass 


surrounding three sides of a glassed-in, trapezoidal-shape | 


dining room. The middle, and largest, section faces due 


south; the two remaining sections face southeast and | 


southwest, respectively. These three sections allow the cap- 


ture of the sun's energy more effectively over a longer pe- | 
riod of time than a greenhouse with only a south face. A | 


tile floor combines with the generous air space to create a 
large heat-storage capacity. 

Ceiling vents and attic fans circulate the warm air be- 
tween the house walls and down to a gravel-filled under- 
floor plenum (see illustration). This modification of the 
classic envelope design |PS, Dec. '79, Feb. '83] creates a 
cocoon of warm insulating air that moves around the main 


living quarters of the house, transferring heat and storing | 


excess heat in the rock bed for nighttime use. 


The sunless solution 


When the sun is cut off by clouds for extended periods 


of time, the envelope of warm air simply is not avail- 
able. To provide heat during the long stretches of cloudy 


weather, I installed a heat-transfer system in two adjoin- 


ing fireplaces. 


Called SWHIFT (Solar and Wood Heat Inventions for To- 


day), the system was developed by Lou Baribault (SWHIFT 
Fireplace Systems, 3170 Western Ave., Idaho Falls, Idaho 
83401). The system differs from other fireplace heat | 


exchangers in its versatility and built-in safety features 
(see diagram). 


The system's basic component—a hollow, tubular grate | 
filled with circulating water—is custom-built and so can | 


be inserted into any existing fireplace or wood stove. In 
my house, the heated water is pumped to a heat coil that 
resembles an automobile radiator and fits into the main 


forced-air duct next to the furnace. But the hot water could | 


just as easily be pumped directly into an existing hot- 
water baseboard heating system—or to a large, insulated 
storage tank. 

When the thermostat calls for heat, the Кыны fan 
switches on and blows cold air through the heat coil, 
extracting the heat and distributing it around the house 
through the existing heat registers. When the house is 
warm enough, a switching valve directs the hot water to 
a preheating tank coupled to the main domestic-hot- 
water tank. 

In either case, the cooled water is pumped through an 
expansion tank equipped with a relief valve before return- 
ing to the log grate in the fireplace for reheating. The 
expansion tank ensures that if pressure builds up in the 
system, it will be released harmlessly through the valve 
instead of rupturing a pipe. 

This versatile system is designed to use solar energy as 
well as wood heat. I chose one of the simpler options and 
connected two solar collectors to the preheating hot-water 
tank. As the tank was in place anyway, this allows me to 
heat the hot-water supply during sunny days without build- 
ing a fire. 


Controlling the elements 


With solar energy heating the house air on sunny days, 
solar collectors heating the hot-water supply, and the 
fireplaces heating both the house and the hot-water sup- 
ply on cloudy days and at night, I needed an efficient way 
to control and distribute the energy. Because the house is 
large, approximately 5,000 square feet, getting maximum 
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Linking wood and solar, the SWHIFT system heats house 
air and hot water in the Idaho house. The fireplace has 
sealed glass doors and a floor vent for outside combustion 
air. Water flows in a loop through the fireplace grate to a 
heat exchanger in the furnace ducting, then to the preheat- 
ing water tank (also heated via solar panels) and through a 
safety-valve expansion tank back to the fireplace grate. 


DRAWING BY EUGENE THOMPSON 


control was essential and not merely a case of fine-tuning 
the system. 

I found the solution at a small, local electronics firm. 
JBJ Controls, Inc. (1680 Foote Dr., Idaho Falls, Idaho 
83401), had only recently developed the Thermatrol 6180, 
a unique, relatively inexpensive programmable controller. 
The modular unit can control almost any type of heating 
system. It has six sensor inputs and up to six thermostat 
inputs. Temperature set points can be set at the factory or 
at the site, and changes in factory calibrations can be made 
at the site. There are 12 output connectors (either 115 or 
24 VAC) for components such as fans, pumps, and damp- 
ers. The Thermatrol 6180 has one more advantage—be- 
cause it’s modular, you pay only for the complexity needed. 
You can add plug-in modules later if you want to expand 
your system. I paid about $300 for a high-end model. 

For further control, I installed Trol-A-Temp (Trolex Corp., 
740 Federal Ave., Kenilworth, N.J. 07033) automatic 
motorized dampers in the air ducts for each house zone. 
They ensure that whatever heat is available through the 
ducting is delivered only to that part of the house calling 
for heat. 

How does the control system work? The 6180 controller 
monitors temperatures in five separate areas: the green- 
house, the rock storage area, and the east wing, center, 
and west wing of the house. If the greenhouse tempera- 
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The foundation for an —Á— Боов features а rock 
heat-storage chamber, shown here under construction. Foil- 
faced foam board insulates the plenum. The vertical con- 
crete pipe transmits cool air to the greenhouse in summer. 


| ture rises above 70 degrees F on a winter day, the 6180 


turns on three attic blowers and two floor blowers. The 


| blowers move the envelope of warm air through the cen- 
| tral portion of the house and through the rock storage 


| chamber. When the greenhouse temperature urops to 672 


degrees F, the 6180 turns off the fans. 
If the temperature in any of the house zones (but not in 
the rock storage area) drops below 68 degrees F, the 6180 


| controller opens the damper to that zone and checks for a 


source of heat. 

First it checks the automatic spill damper in the main 
air duct near the furnace (see illustration). When the 
fireplace-heat-exchange system is operating, this damper 
"spills" excess warm air into the rock storage area. The 
controller shuts the spill damper and directs heat from 
the fireplace to the house zone where it's needed. When 


| the temperature in that zone reaches 70 degrees F, the 
| 6180 closes that zone's damper. If no other zone needs heat 


and the preheating hot-water tank is at the correct temp- 
erature, the controller reopens the spill damper so excess 
heat can once again be dumped into the rock bed for storage. 

If the fireplace system isnt operating, however, the 6180 
searches for a backup source. It first checks the rock heat- 
storage chamber. If there's heat available, the controller 
simply turns on the furnace fan, which draws its air from 
the chamber. If there's not enough heat stored in the rocks, 


| the 6180 turns on the backup electric furnace. 


In summer, when heat is not required during the day, 
the 6180 turns on a cupola fan to vent any excess heat in 
the greenhouse. Another fan sucks replacement cool air 


| into the rock storage chamber through a one-foot-diameter 


concrete pipe. The pipe goes five feet down into the ground, 
where it turns 90 degrees and runs under house footings 
and 60 feet into the woods. Where it resurfaces, the air is 
relatively cool due to transpiration of the trees. Thus, the 


| house is naturally air-conditioned during summer. 


Comparing system components 


The modified-envelope theory employed in this house is 
a particularly effective means of using warm air from a 


_ | greenhouse, air that can reach temperatures as high as 


the mid-80s on a sunny winter's day. But the envelope is 
not easily retrofitted to an existing home. 

The SWHIFT wood-heat and solar-panel system, however, 
can be integrated into new construction or installed in an 
existing home that uses either a hot-water baseboard heat- 
ing system or an electric or gas forced-air furnace. This 
flexibility allowed me to install the system after I had 
already occupied the house and at a time when I was 
financially ready to make the purchase. 

The Trol-A-Temp motorized dampers can also be retro- 
fitted. Some type of heat-zone control, such as that pro- 
vided by these dampers, is vital in a large house such as 
mine in which some rooms lose their warmth more rap- 
idly than others. And when more-expensive electric heat 
must be used, the dampers prevent the furnace from heat- 
ing areas of the house that are already adequately warm. 

However, none of the above components, alone or in 
combination, would be quite as effective in my house if 
the JBJ programmable controller or some comparable unit 
were not used to monitor the house and control the sys- 
tem as required. 

Before I installed the fireplace heat exchanger, when 
the house was heated by a combination of solar energy 
and electricity, my winter electric bills ran as high as 
$425 per month. Last winter, with the JBJ controller 
operating the heat exchanger and the other system com- 
ponents at maximum efficiency, the average bill was about 
$125—and the comfort level was higher. And that is the 
bottom line. 
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THE THINKING 


our car’s heater usu- 
ally works efficiently, 
but it is still subject 
to many ills. Finding the 
cause of a cold drive or 


By BOB CERULLO 


I was having dinner with an old friend 
one cold, rainy Sunday when a phone 
call from fire-department headquar- 
ters summoned him to a multiple- 
alarm blaze raging at the other end 
of town. 

He invited me along for the red- 
lights-and-siren dash to the scene of 
the fire. As we raced through city 
traffic, I noticed the windshield slowly 
fogging up despite the fact that the 
defroster blower was on “high.” Even 
with my frantic efforts to wipe the 
windshield clear, we were losing our 
forward vision. Luckily, we reached 
the fire without my friend having to 
hang his head out the side window to 
see where he was going. The ride had 
been frightening. 

After the fire was under control and 
my friend returned to the car, I offered 
to take a look at the problem. He ex- 
plained that he had reported the con- 
dition to the fire department’s repair 
shop, but the city-owned car was re- 
turned with a memo stating that noth- 
ing was wrong with the heater or 
defroster. 

A few days later in my shop, I placed 
a thermometer in the path of the dis- 
charge air coming from the car’s heater- 
defroster. The reading was 125 degrees 
F—more than hot enough. The air- 
flow from all the defroster louvers was 
strong when the control was moved 
to the “defrost” position. 

I then thought that the problem 
might be extraneous moisture in the 
defroster system. It’s symptomatic of 
a leaking heater core for steam to dis- 
charge from the defroster ducts once 
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Keeping your 
car heater hot 


hard-to-defrost windows 
is simple if you know how 
a heater-defroster system 
works and follow this easy 
trouble-shooting routine. 


the car has warmed up. But there was 
no steam, no odor of antifreeze, and 
no coolant dripping onto the passenger- 
compartment floor. 

There was nothing left to do but get 
to the core of the problem. I removed 
the car's heater element and rigged 
up an air hose so the heater could be 
pressurized and tested in a tank of 
water. Sure enough, there was an 
almost-imperceptible stream of escap- 
ing air bubbles, indicating a tiny leak. 
Although not visible as a coolant leak, 
it was spraying water vapor into the 
defroster airstream, and the vapor was 
condensing on the windows. A new 
heater core solved the problem. 

Heater and defroster problems are 
seldom as difficult to solve as this one, 
but they all require careful and 
thoughtful diagnosis. Here are some 
common heater-defroster problems, 
with tips on how to trouble-shoot and 
repair them. 


Leaks? Thermostat problem? 


For the heater to work properly, the 
engine must be fully warmed up and 
coolant must be flowing through the 
heater core. (The heater core is like a 
mini-radiator through which air is 
forced by a blower.) The first place to 
check when there is insufficient heat 
is the radiator. A low coolant level 
caused by a leak will prevent an ade- 
quate amount of coolant from reach- 
ing the heater core. The best way to 
check for leaks is with a cooling-system 
pressure tester [PS, July]. 

The thermostat plays an important 
part in getting the engine warmed up 
quickly. It also determines how quickly 
you'll get heat inside the vehicle. If 


Modern automotive climate-con- 
trol systems operate your car's 
air-conditioning system year- 
round. The benefit derived is the 
dehumidifying effect of moisture 
condensing on the evaporator's 
coils. Through a system of blend, 
mode, and mix doors inside the 
heater assembly, hot and cool 
air is blended in the proper pro- 
portion for a comfortable passen- 
ger-compartment environment, 


AMBIENT 


BLOWER 


the thermostat has been removed or 
remains in the open position, it will 
take much longer for the engine to 
reach its operating temperature. 

To test the thermostat, place it in a 
pot of cold water along with a ther- 
mometer. Heat the pot on a stove-top 
burner. As the water starts to boil, 
watch for movement of the thermostat 
valve and note the temperature at 
which it happens. The normal ther- 
mostat-opening temperature should be 
stamped on the thermostat's body. 


How to find blockages 


Generally, there are two heater-core 
hoses. One hose feeds hot water into 
the core; the other returns cooled dis- 
charge water to the engine. The best 
way to determine whether the core is 
being fed a sufficient supply of hot 
coolant is to carefully touch each of 
the hoses. Both hoses should be about 
the same temperature. If one is hot 
and the other merely warm, there's a 
blockage, which can be caused by a 
defective heater valve, a kinked heater 
hose, or a clogged heater core. 

The heater valve controls the flow 
of coolant to the core. The way to spot 
a defective valve is to touch the hoses 
on the inlet and outlet sides of the 
heater valve. The valve is usually de- 
fective if the inlet or outlet side is cool. 
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But before you replace a suspect 
valve, check a few other things. First, 
make sure the mechanism that oper- 
ates the valve is working. If it's a 
vacuum-operated valve, make sure the 
vacuum signal to the valve changes 
when the system is switched from "off" 
to "heat." It's important to note that 
there are two types of vacuum-operated 
heater valves. One is normally open; 
the other is normally closed. If a nor- 
mally open valve has been installed 
where a normally closed valve belongs, 
hot coolant will be introduced into the 
core only when the system is switched 
off. When the switch is in the "on" 
position, the valve will be closed. 

Some heater valves are controlled 
by a cable attached to the temperature- 
control lever. Make sure the cable is 
operating properly by having a helper 
move the temperature-control lever 
from "hot" to "cold" while you watch 
for movement in the valve. There also 
should be some resistance in the lever; 
if it's too easy to move, the cable may 
be disconnected or broken. An exces- 
sive amount of resistance may mean 
the cable is bent. 

If you still have doubts about the 
valve after these checks, bypass it by 
installing a short length of pipe. The 
valve is defective if the bypass gives 
you heat. 
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Frequently, coolant won't flow 
through a heater core because the core 
itself is clogged with rust or radiator 
sealer. If the clogging matter will flow, 
a core sometimes can be cleaned with- 
out being removed. Carefully remove 
both heater hoses. If the hoses have 
been baked on by prolonged high tem- 
perature, cut them off short. Then, 
slice longitudinally and peel the re- 
maining pieces of hose off the pipe. 

Next, purchase two short lengths of 
heater hose and attach them to the 
inlet and outlet pipes. Install a garden- 
hose adapter (available at any hard- 
ware store! in the open end of the out- 
let hose. Using garden-hose water 
pressure, try short bursts of water to 
flush out the clog. (Make sure the 
heater valve is open.) Start with the 
discharge side of the core, and switch 
the garden hose back and forth be- 
tween the inlet and outlet sides. 

Here's another trick that may work 
when all else fails to clear a clog. Tem- 
porarily reverse the car's normal heater 
hoses. This reversed flow may dislodge 
more of the clog after a few days of 
operation. Be sure to place the hoses 
back in their correct positions. 


Vacuum? Electrical? 


If the heater core's hoses were both 
approximately the same temperature 
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when you felt them, the problem may 
be inside the heater assembly. Most 
modern heaters, especially the climate- 
control type, ut:lize what car makers 
call mode-and-blend doors. These are 
doors within the heater assembly op- 
erated by small vacuum or electric 
servomotors. If a vacuum hose or small 
wire is disconnected in any climate- 
control system, the heater door will 
remain closed. So although the core 
may be boiling hot, no heat will enter 
the passenger compartment. 

Generally, the most exotic heater- 
control problems are caused by a dis- 
connected or clogged vacuum line at 
the source of the vacuum supply. Be- 
fore you attack a servomotor- or vac- 
uum-operated aeater-control valve, 
make sure the main vacuum hose is 
properly connected to the engine's in- 
take manifold and to any vacuum- 
reservoir tanks. Vacuum tanks usually 
look like large, Flack tomato-juice cans 
or black plastic balls. 

Vacuum hoses to the heater and air- 
conditioning systems are routed just 
like electrical wiring, and schematic 
diagrams are available for almost all 
cars. 

Electrical problems involve either 
the switching svstem or blower motor. 
For heat to enter the cabin, air must 

Continued 
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Airflow-system schematics 
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be blown through the heater core. If 
you switch on the heater but don't feel 
air discharging from the lower heater 
duct, try moving the switch to another 
mode. If the blower operates in any 
other position, the trouble is restricted 
to the switching system. 

If the blower does not work in any 
mode, check the heater’s fuse. A bad 
blower motor is probably at fault if 
the fuse is intact. You'll need a 12-volt 
test lamp to trouble-shoot this gremlin. 
With one lead from the lamp grounded, 
probe the wire at the heater blower. 
With the heater switch in the "on" 
position, 12-volt current should be ar- 
riving at the blower and the lamp 
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should light, indicating a bad motor 
or poor blower-motor ground. 

If the test lamp doesnt light, trace 
the wiring back to the control switch 
and relays in the circuit between the 
motor and heater control. Blowers that 
operate only at low speeds usually 
have a defective high-speed blower 
relay or control switch. If the low- 
speed modes cant be selected, it's prob- 
ably the blower-motor resistor block. 
On most cars, this is located on the 
heater-air-conditioner housing under 
the hood. 

Even the most sophisticated heater- 
defroster control systems yield their 
secrets to careful, logical trouble- 


AT ALL TIMES 


shooting—and additional help is on 
the way. GM's C-cars, which use the 
new Soft Touch air-conditioner control, 
have a self-diagnostic feature. 
Finally, there are two important 
points to remember when doing 
heater-defroster repair: Disconnect 
the battery, and dont force anything. 
If something doesn't come out easily, 
you've probably missed a bolt or for- 
gotten to remove an obstruction. A 
little too much muscle can result in a 
leak. Considering the many steps re- 
quired in a heater-core removal, it's 
not the kind of job you'll want to do 
twice. So be gentle, and be sure of 
your diagnosis. 


Pipe-dream furniture 


ith Pipe n’ lok, a kit of plastic- 


endless variety of structures, from 
covered steel pipes and plastic couches to doghouses. Just cut the pipes, 
joints, you can build an almost apply solvent, and slip them into joints. 


By CHARLES A. MILLER 


Take a few slender pipes; lock them 
into position with special joints; and 
add a glass top and a few accessories. 
Result: a handsome piece of furniture 
built from the Pipe n’ lok system (JAM 
Trading Inc., 20010 Ventura Blvd, 
Woodland Hills, Calif. 91364). This 
clever, easy-to-use system features 
ABS-coated steel pipes 28 mm (1.1 in.) 
in diameter and dozens of specialized 
ABS joints. The variety of joints avail- 
able enables you to fabricate almost 
any kind of structure. 

You can make trial structures by 
just fitting the pipes into the joints. 
For permanency, you weld the parts 
with a solvent. 

The system can support moderate 
weight, but it should not be used for 
large structures, ladders, swings, or 
backyard play sets. 

A length of pipe four feet long costs 
$4; an eight-foot length is twice that. 
The joints range in price from 50¢ to 
$4.35. "EH 


Handsome structures made with the 
Pipe n' lok system include a trellis 
(left); a screen, stereo center, and mag- 
azine rack (lower left); and a doghouse 
(below). Joints include corners, hinges, 
angles, flat plates, catches, and guides. 


Popular Science 
leisure-home plan 


massive skylight climbs the roof to 
straddle the front wall of this invit- 
ing home, bringing light (and, on 
crisp days, warmth) to the open porte- 
cochere, as well as to the kitchen and 
breakfast room inside. Elegant as the 
house looks, it can be a DIY project. 


By AL LEES 


You'll have a wide choice of areas for outdoor living with 
this cleverly designed house. Whatever your country set- 
ting and whatever the weekend weather, you can remain 
close to nature without inconvenience or discomfort. 
The balcony section of the large sun deck is sheltered 
by a roof overhang, so a sudden shower needn't send you 
scurrying to retrieve exposed furniture. If you want com- 
plete exposure, perhaps for sunbathing, use the unroofed 
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section. For outdoor dining when it’s breezy, settle into 
what in an earlier era would have been called the porte- 
cochere: the entry solarium. With a skylight overhead, a 
broad window in the front wall, and two open ends, you'll 
keep an outdoor feeling. 

Or if rain descends, move into the breakfast area of the 
holiday kitchen. The solarium skylight continues up the 
roof to bathe the interior with light. (If you pave the slab 
with quarry tile, you'll even benefit from solar heat. The 
stone-faced storage piers outside will also soak up enough 
daylight heat to take the chill off the area at dinnertime.) 

Because the skylight is made up of 12 standard double- 
glazed units set into a simple frame, it's not beyond the 
assembly skills of an owner-builder. The plans— from a 
source new to our series—are devised with the do-it- 
yourselfer in mind. And they permit an unusual amount 
of customizing. For example, if you want a true sunspace 
or greenhouse, just close the two ends of the solarium with 
glazing. 

The split-level design may offer a special advantage for 
an uneven vacation-home plot. You can usually fit a two- 


level house on sloping terrain with minimal grading 
adjustment. The plans include a 20-by-60-foot rear base- 
ment, with access from the kitchen, near the side service 
entrance. Heating and hot-water equipment 15 located 
there, as well as handy storage for things other than daily 
essentials. Fishing tackle, muddy boots, sailing gear, skis, 
skates, sleds, gas, and oil can be kept there to eliminate 
household clutter. 

Spread like gull’s wings is the two-way open staircase 
with a balcony railing that also takes off from the kitchen. 
A few steps up in either direction brings you to the living 
room, on the right, or to the bedroom area on the left. 
The gallery also serves as a greeting foyer for guests en- 
tering via the sun-deck steps. [15] 


Complete construction plans available 

One set of working drawings, with materials list included, is $100; 
four sets (for construction, financing, and filing for building permit) 
are $140. Additional sets ordered at the same time are $20 each 
You send check to Master Plan Service Inc., 89 E. Jericho Turnpike, 
Mineola, N.Y. 11501. When ordering, be sure to ask for Plan 1271 
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By CHARLES A. MILLER 


The next-best thing to bathing in a 
redwood forest is bathing in a luxuri- 
ous redwood chamber. That’s what 
designer Frank Marsters, from the 
Houston, Texas, area, created with this 
bathroom renovation. By extending a 
couple of walls and adding a platform 
for the tub, he built an elegant spa 
just off the master bedroom. 

The bathroom was doubled in size 
by borrowing from the adjacent garage 
space and extending both the garage 
and bathroom walls. The project, which 
was sponsored by the California Red- 
wood Assn. (591 Redwood Highway, 
Suite 3100, Mill Valley, Calif. 94941), 
features an accent wall and sloping 
ceiling that are covered with horizon- 
tal 1 x 4 tongue-and-groove clear-grade 
redwood paneling. The angled, multi- 
level deck and tub surround is covered 
with clear-grade redwood 2 х 6s ap- 
plied diagonally. 

The paneling was specially milled 
for V-joint tongue-and-groove joints. It 
was installed—glued and nailed—over 
Sheetrock. Because the area is fre- 
quently exposed to water, all the wood 
was covered with multiple coats of 
clear polyurethane finish. 

Before the bathroom could be reno- 
vated, it had to be completely gutted. 
Many of the structural members were 
removed, and the walls were tempo- 
rarily braced so they wouldnt bow. The 
flat ceiling had to be reframed to 
achieve the cathedral effect; it now fol- 
lows the slope of the roof. A three-by- 
five-foot skylight was framed between 
new rafters. When the reframing was 
completed, the structural design was 
probably stronger than the original. 

All the plumbing had to be redone, 
but it was easy to run beneath the 
platform. This sort of step-down instal- 
lation is the simplest for a whirlpool 
tub, where multiple pipe connections 
must be made. 

The tub deck is framed with 2 x 12s 
on 4 x 4 posts and covered with 34-inch 
plywood, over which the redwood is 
nailed. The shower pan is at the same 
platform height as the tub rim. 


our bathroom can become a luxuri- 
ous spa with the addition of a red- 
wood platform to create a sunken 
tub. The room shown was doubled in size 
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by pushing into the adjacent garage 
space and extending the other walls. In- 
cluded are a skylight, recessed lighting, 
and a shower stall—plus redwood shelves. 
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In addition to the redwood paneling, 


other design elements of the bathroom 
include a three-by-five-ft. skylight, re- 
cessed lighting, a three-by-five-ft. sunken 


ha 


ILLUSTRATION BY EUGENE THOMPSON 


GE? сво SECTION 
tub, a redwood cabinet, and redwood 
corner shelving. The area borrowed 


space from the former garage, which 
was redone to become a family room. 
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Jointing on 
a dısc sander | 


o you need to cut 
lumber to exact di- 
mensions, with per- 
fectly square edges? This 


By THOMAS H. JONES 
Photos by the author 


Wood cut with a saw usually is not accurate, smooth, or 
square enough for cabinetry work and other glued as- 
sembly, even if the cutting was done on a radial-arm or 
table saw. You can spend your time tinkering with adjust- 
ments on your saw to keep it as accurate as possible, or 
you can use the saw (as many woodworkers do) to cut the 
stock slightly oversize, then clean up the surface and bring 
the stock to accurate dimensions with other tools. 

After blanking work on a table saw or radial saw, I now 
take the work to my 12-inch, bench-mounted disc sander 
for final fitting. The sander is fast and quiet. Using the 
miter gauge on the sander table, I bring the ends of boards 
to very accurate length without splintering and with an 
angle of exactly 90 degrees—or whatever is required. Then 
I dress the edges of the stock with a freehand technique 
that is surprisingly easy and accurate— with practice. It 
even works for large plywood panels. 

I do these jobs on my disc sander, despite the fact that I 
have a perfectly good jointer in my shop. The jointer's ro- 
tating blades could do most edge dressing well, indeed, 
but they can't handle end grain or knotty and wild-grain 


master craftsman owns a 
jointer but seldom uses it. 
He has discovered that a 
disc sander, when proper- 


ly used, will true up edges 
and ends of stock quickly, 
at any desired angle, and 
without leaving splinters. 


woods. Nor can a jointer be used safely with stock shorter 
than 12 inches, narrower than %4 inch, or less than ' inch 
thick. For all these reasons, I seldom use my jointer. 


How to joint on a sander 


You can joint the long edge of a workpiece on a disc 
sander by passing it across the face with a steady motion. 
But it must not pass quite straight across. You want the 
wood to contact the disc on the downward side only. If it 
contacts the upward side, you will get sawdust in your 
face at the least, and the workpiece in your mouth if you 
lose control of it. With a flat disc and a straightedge on 
the wood, touching only the down side might seem impos- 
sible. Actually, you will have very light contact on the 
upward side, but only the down side will be cutting. 

I accomplish this with a strictly freehand technique, 
using sound and feel to guide me. With this method you 
feed the work from the down side. As the work is fed across 
the disc, you can feel and hear at which point it is in 
working contact with the disc and at which point it isnt. 
As you move the wood, you keep the working contact on 
the down side. It takes some practice to learn how to do 
this—just as it takes practice to get an even cut on a jointer. 

Continued 


End-grain sanding to length can be done automatically on 
Shopsmith sanding disc; it has quill control and feed stop. 


Plywood can be squared, even if panel is so large you can't 
see actual sanding; you can judge by feel and sound. 
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To joint the long edge of work, you feed from downward side of disc, easing work flat against disc 


As end of work passes center of the disc, you ease it out of contact—but without angling, which would round the corner. 
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Each extension consists of two parts: a rigid vertical fence 
mounted on a base that is attached to the workbench, and 
a hinged table. The hinging is critical because the tables 


| must tilt to match the tilt of your sander table. Ordinary 


leaf hinges can’t be used because the knuckle would get in 
the way of the work. I used No. 212 Soss hinges (see diagram), 
which are completely recessed. The bases must be sized to 
fit your sander. 

After cutting the parts, you assemble the bases. Glue and 
screw the baseboard and fence mount; attach the brackets 


| temporarily with screws only. Glue the tables, and rout the 


miter-gauge clearance slots; glue the fences, and drill and 


countersink holes for the mounting bolts. Drill and clean 


out mortises for the Soss hinges using the template that 
comes with them. This must be done very accurately, ei- 
ther on a drill press or by horizontal boring on a Shopsmith. 
After mounting the hinges, check their operation. Shim the 
hinges so that the edges of the table and fence are closest 
together when the table is at 90 degrees. 

Clamp the table-fence assemblies to the bases, and posi- 
tion them at the sides of the sander so the faces of the fences 
are flush with the face of the abrasive on the disc. Mark 
hole locations in the bench for either lag screws or ma- 
chine through bolts; drill and mount the bases. Shift the 
clamped position of the table-fence assemblies so the ta- 


bles are flush with the sander table (at 90 degrees), and | 


drill through the fence mount. 


Unclamp the table-fence assemblies, attach the aluminum | 


bar-stock arms to the tables' sides, and bolt the assemblies 


to the bases. Trace the arc of the holes in the arms with the | 


tables moved to 45 degrees up and down (or to match the 
pivot range of your sander table). Unscrew the side brackets 
and saw *5-inch-wide slots for the table-position locking 


bolts. Reassemble the brackets, check operation with bolts | 


in the slots, then complete assembly with screws and glue. 


Varnish and wax the tables, and they're ready for use. | 
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| Pittsburgh PA 15208 


There are other ways to use a disc sander for jointing. 
Some woodworkers clamp a wood fence to the table and 
run the workpiece between the fence and the disc. The 
work has to be fed past the up side of the disc to make 
contact with the down side. The fence must be angled 
slightly to keep the work clear of the disc's up side. That 
forces the sanding to be done by the rim of the abrasive 
disc, which produces the worst possible scratch pattern. 

Another approach is to use a sanding disc with a slight 
cone-like bevel (no more than two degrees). This seems 
an obvious solution to the problem of contacting the down 
side of the disc while clearing the up side. But I'm leery 
of the beveled sanding disc. The major problem: getting a 
flat piece of abrasive paper securely glued to the conical 
disc. For this reason I haven't tried it. I might be a bit 
oversensitive on this point; I was once hit over the eye 
with a freshly stuck-on abrasive disc that flew off when 
the sander was turned on. (Consequently, I don't use stick 
adhesive anymore. I use Sears Disc Cement No. 92220.) 


End-grain and plywood jointing 


The bench disc sander is the one tool in your workshop 
that will surface end grain without splintering. The 
required accessory: a miter gauge. For accuracy, I set the 
miter gauge at 90 and 45 degrees, using a drafting triangle 
against the abrasive disc rather than depending on the 
gauge calibration or stops. I also use the triangle to set 
the tilting sander table perpendicular to the disc. 

The miter-gauge positions narrow work accurately 
against the disc, but it is useless when you're squaring 
wide boards or plywood panels. Here, too, freehand sand- 
ing offers better control. The technique I use is to check 
the workpiece with a square, then take a pass across the 
disc with english applied to the work to correct the error. 
If you sand the workpiece with the high side up, the disc 
will apply the english. Using this method, you will be 
surprised at how fast you can get the touch necessary to 
square boards and plywood. 

You can modify a disc sander for jointing long pieces 
and edging large plywood panels by adding in-feed and 
out-feed extensions equipped with fences. The fences guide 
the work on and off the disc and must be set accurately. 
The in-feed fence should be positioned approximately ¥42 
inch behind the disc, and the out-feed fence should be flush 
with the disc surface. You must find the exact position of 
the in-feed fence by trial and error. Tables should have 
slots to clear (but not guide) the tongue of the miter gauge. 
The sidebar explains how to build them. 


42-inch disc sanders 


| Included 


Basic machine: 
no motor or 
controls 


35-B 
(disc sander 


Powermatic 
Div. of Houdaille Ind. Inc. 
McMinnville TN 37110 


Basic machine 
with stand: no 
motor or controls 


| Basic machine; 
no stand, motor, 
jor controls | 


31-122 

abrasive 
finishing 
machine 


| Rockwell 
| Power Too! Div. 
400 N. Lexington Ave. 


Complete with 
stand, motor, 

| switch, and miter 
gauge 


Ipsr-21 
disc sander 


Sprunger Bros. 
Box 1621 
Elkhart IN 46515 


05-1200 


disc sander 


Basic machine; 
no motor, miter 
| gauge, stand, or 

switch 


Two little-used dormers and a sleeping porch were eliminated on this house and replaced with a handsome shed dormer-studio. 


» Weary old house gets a 


room 


By DAVID D. VIGREN 
Design by John Hartwell Bennett 
Photos by Greg Sharko 


The front of my 100-year old house was 
falling down. The two-tiered porch pil- 
lars that were built of staves, like bar- 
rels, were coming apart. An overly dark 


he author's house had become a neigh- 
borhood affront, and a radical face lift 
was mandated. While transforming 
the facade, he seized the opportunity to 


attic and a glassed-in upper sleeping 
porch under an overhang were virtual 
breezeways. The roof was in an ad- 
vanced stage of disrepair. It had got to 
the point where the town had given 
me an ultimatum; Remove the viola- 
tions or face the consequences. 

I already had given some thought 
to remodeling and, prodded by the 


ith а view 


gain extra living space by combining two 
skimpy dormers into a generous bay with 
walk-in head room. The way he tucked 
in a studio may also apply to your home. 


incentive supplied by the town, now 
launched into the project. Unfortu- 
nately, I quickly discovered that I lacked 
the skills of a professional, someone 
adept at designing and piecing together 
the details that would work with the 
existing structure, Help, as luck would 
have it, was not far away—I found the 

Continued 
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The chimney had to be extended to accommodate the raised Bright and airy studio was formed by the renovation of the 


ridge. Johns-Manville shingles cover old roof contours. 


man for the job in my own town: John 
Hartwell Bennett, an architect and 
skilled building mechanic who had just 
finished refurbishing an 1890s house 
across the street and who had grown 
up with such old houses. (His own 
house, in part, dates back to 1676.) 

Our choices were pretty clear: We 
could build upward, expanding and 
finishing the attic to make a bright new 
room that conserved energy, or we could 
build out, enlarging the front rooms 
by eight feet (the depth of the porches). 
The latter, however, would mean ex- 
pensive reconstruction, a new heating 
source, bigger fuel bills, and greater 
taxes. We could, of course, just restore 
what I had, but I would gain little and 
would have to live with the old discom- 
forts and too-high fuel bills. 

We raised the roof. Expanding the 
attic by adding an 18-foot-long shed 
dormer gave me a dramatic new stu- 
dio room at the top of the house that 
measures 17 by 27 feet. Andersen case- 
ment windows in the dormer offer a 
spectacular view of the waterfront at 
the end of the street and vent the house 
effectively in summer (a big chimney 
effect) yet keep it snug in winter. 

The old attic stairs had come up from 
a bedroom closet and allowed only a 
crouching entrance under the eaves. 
We gave this space back to the closet 
and brought new stairs, centrally lo- 
cated, through the ample-size, old- 
house bathroom. Entrance is now from 
the second-floor hall, and you come into 
the studio (standing erect) at the north 
end of the room. The new stair loca- 
tion gives the whole house better air 
circulation in both summer and winter. 

By removing the glassed-in sleeping 
porch, we got rid of a white elephant 
—it’s sole function had become dark- 
ening all the front rooms. The old dia- 
mond panes on the porch had charm, 
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but the frames were not reparable. The 
glazing caused my family to bake in 
summer and shiver from winter drafts. 
After taking down the porch and 
pillars, we further improved the view 
by adding two windows on the facade 
upstairs. We also replaced the existing 
windows at the front with Andersen 
Perma-Shield Narrowline double- 
hung units. Partly because they’re 
carefully caulked, they closed dozens 
of heat leaks. All the new windows 
(both casements and double-hung) have 
Andersen's Perma-Clad vinyl cladding 
outside, relieving me of having to re- 
paint the window trim in the years 
ahead. I bought the maker’s storm- 
screen combinations, which give me 
triple glazing when necessary. It feels 
comfortable inside the house now. 


The general renovation 


We replaced the wood front door and 
aluminum storm door with a modern 
insulated steel door. The Pease Ever- 
Strait door we chose, with a 7.22 R- 
value and factory weatherstripping, 
effectively keeps all heat and cold away 
from the area of the entryway, which 
is located on the severe-weather side 
of the house. A thermometer tells me 
it’s about six times more effective than 
the old double doors. The embossed 
door, with a Schlage drive-in latch and 
bolt lock and simple burnished-metal 
colonial-style plate, provides a hand- 
some focus for the new facade. 

All this work required re-siding the 
front, and I was lucky to find enough 
cedar drop siding to match the house. 

I had previously tried to insulate the 
exterior walls with foam, but when I 
stripped the inside of the exterior walls 
I found the foam had shrunk away from 
the studs and in some areas was non- 
existent. These areas were packed with 
fiberglass insulation. 


attic. Andersen casement windows seal room from weather. 


in the bath we added a linen cup- 
board under the new stair just inside 
the door and installed a five-foot Ow- 
ens-Corning Fiberglas bath-shower 
unit. Because I no longer needed the 
long hallway leading to the sleeping 
porch, we turned the space it occupied 
into a walk-in closet for one of the front 
bedrooms. 

For the new roof we selected Johns- 
Manville Woodlands Seal-O-Matic fi- 
berglass shingles in Seadrift Grey to 
go with the stained cedar shingles on 
the dormer. This roofing casts an edge 
shadow that makes it look like wood 
shingles (PS, July '78] and handsomely 
masks irregularities in an old roof. 
Johns-Manville’s Seal-O-Matic shingle 
stripe works with the sun’s heat to 
bond shingles together, and the new 
roof lies much tighter than did my pre- 
vious asphalt roof. My house stands on 
the side of a hill just 300 feet from the 
water and takes punishment in win- 
ter storms. It’s good to know that the 
new roof is warranted for 25 years and 
has a Class A fire-resistance rating 
(the highest) from Underwriters’ Lab- 
oratory. The shingles also have a UL 
wind-resistance label, which means 
they should withstand the beating they 
take, even over an extended period. 

When the building was done, I re- 
painted the entire house with Olym- 
pic Stain paint (two coats), using Nav- 
ajo red and Interlux semi-gloss white 
trim for the pillars and soffits. So far, 
the paint has weathered beautifully 
and shown no faults. Bennett, the ar- 
chitect, says it should be good for more 
than six years. E 


Andersen Corp., Bayport MN 55003; Manville Corp., 1601 
23 St., Denver CO 80216; Olympic Stain (Clorox, Inc.), 2233 
112th Ave. N.E., Bellevue WA 98004; Owens-Corning Fiber- 
glas Corp., NMX Meeks, Fiberglas Tower, Toledo OH 43659; 
Pease Co., 900 Forest Ave., Hamilton OH 45023; Schlage 
Lock Co., РО. Drawer 3324, San Francisco CA 94119. 
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DRAWING BY CARL DE GROOTE 


The new upper room was part of a gen- 
eral renovation of the house. The house's 
roof was raised by sandwiching each 
affected 3 x 4 rear rafter with a pair of 
2x6 rafters. That elevated the roof 
ridge four feet to create a cantilevered 
framework over the 18-foot middle sec- 
tion, which provides sufficient clear- 
ance overhead. The pitch of the rear of 
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the new shed dormer matches that of 
the existing roof, and the front slope is 
parallel to the front roof. There is a 
series of 2 х 6 collar beams, which are 
through-bolted to the existing and new 
rafters to add strength. The taller front 
wall of the dormer, which resulted from 
the extension of the rafters, made space 
for larger casements. The height of the 
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wall added space to the attic area, too. 
When it was built, the entire house had 
been framed with full-dimension long- 
grain fir. The original studs and rafters 
are 24 inches on center, and this spac- 
ing was maintained in the new con- 
struction. The new windows fit so that 
there are no heat leaks or tight pinches; 
they can be fitted with storm glazing. 
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Author adjusts Insul-trac Roman Shade 
(above). Snaps on shade (far right) fit 
into nylon glides that slide on edge- 
sealing tracks (right). When mounting, 
position track’s back wall toward the | 
window with the sealing wall facing the 
inside frame. Screws must be counter- 
sunk. Spacers keep fabric from rub- 
bing against the frame as shade is 
raised. Warm Window shade falls into 
neat folds when raised (below). Therma 
Shade's steel tape bonds to shade (below | 


right), but magnetic tape fell off frame. | 
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By SUSAN RENNER-SMITH 
Photos by Greg Sharko 


It seemed so easy at first. Spend a few hours cutting and 
mounting window tracks; spend a few more hours sewing 
fabric panels. The result would be handsome insulating 
shades for half the cost of custom-made ones. But I had 
forgotten a basic law of life: Everything takes longer than 
you think. In fact, it took about 48 work-hours to make 
and mount eight Insul-trac Roman Shades. 

Shortly after finishing that job, I saw two new insulating- 
shade kits at a trade show. Each system features a multi- 
layered insulating fabric—the kind formerly available 
only in custom-made shades such as Window Quilt and 
Curtin Wall [PS, Oct. ’79]. Instead of tracks, the new sys- 
tems use magnetic tape to seal the shade to the window. 
Simple—and much faster to make, I thought. I decided to 
try each kit. One shade took me eight hours; the other, four. 

Each of the three systems I installed boosts window R- 
value to some degree, and each kit comes complete with 
hardware and instructions—though the latter can be 
misleading. My experience should help you avoid some of 
the mistakes I made. Then you can decide whether the 
money you save is worth the time you spend. 


Tracks and glides 


The Insul-trac system consists of a plastic track that 
mounts on the window frame, glides that slide on the track, 
and fabric tape studded with snaps that fit the glides. You 
sew the tape onto the fabric of your choice, snap it into 
the glides, and you've got a tight-fitting shade that pleats 
into Roman folds when raised. 

Air trapped between the hollow walls of the extruded 


_MOUNTING-ROD 
POCKET 


BINDING TAPE 


BOTTOM-ROD POCKET 


first time, are handsome lot of time to install—and 
and energy-efficient. How- 
l able in kits for the ever, the systems take a slow the process further. 


ambiguous instructions 


polyvinyl-chloride track insulates, and the track’s extended 
lip seals against infiltration (see diagram opposite). R-value 
depends on the fabric used. Because I wanted shades for 
privacy and to block drafts, I chose a tight-weave uphol- 
stery fabric. According to Insul-trac’s Sharon Becker, my 
shades have an R-value of about R-1'5. 

The $53 kit I used provided enough track and hard- 
ware (glides, snaps, etc.) for one 36-by-60-inch window. 
(Mine is 34 by 54 inches.) Instructions for making the 
fabric panel were clear and detailed, and the sewing was 
simple. The hardest part was measuring snap-tape place- 
ment to ensure that the snaps would align precisely and 
the shade would pleat evenly when raised. 

Mounting the track was not as simple, partly because 
of one puzzling gap in the otherwise-comprehensive direc- 
tions: There was no illustration to show exactly how the 
track should fit against the window frame. Since the track 
has a complicated geometry, placing it became a matter 
of some study until I became completely familiar with 
the system. If you choose this system, keep the diagram 
on the opposite page handy. 

When I realized how long it would take to cut and drill 
the track, I drafted my husband, Norman Smith, to help. 
Not only did we have to miter the track ends for a tight 
seal at the top, but we also had to drill double holes every 
12 inches to countersink the screws (see diagram opposite). 
Becker recently sold Insul-trac to a major fabric mill, 
Rockland Industries (Thermal Products Div., Box 17293, 
Baltimore, Md. 21203), which plans to pre-drill the track, 
so installation should be easier. 

As it was, once we began mass-producing the shades, 
the job took less time. But it's a good idea to make one 
shade from start to finish to avoid repeating your mistakes. 

Continued 


"^ ALUMINIZED MYLAR 
BONDED TO 
INSULATING FLEECE 


INSULATING a, 
DACRON-POLYESTER \_ ^ 
BATTING 


WINDOW-FACING “THERMALSUEDE” 


Warm Window's Mylar layer (above) radiates heat into room; 
the vapor barrier cuts infiltration, and the air spaces block 
conduction. Therma Shade cord-guide rings (left) must be 
tightly moored, or the shade will crumple when raised. Tape 
looped though metal rings (detail) must be inserted into 
hem pocket (detail); stitch hem as close to ring as possible. 
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I learned that experience counts for a lot; if I had made 
several more Warm Window shades, I probably would have 
shaved hours off the time it took me to assemble just one. 

Both Warm Window and Therma Shade use a multi- 
layer insulating fabric to which you add your own cover 
fabric and rings for pull cords (see illustrations below). 
The Warm Window fabric comes in 43-inch-wide rolls, 
quilted lengthwise. But the quilt channels must run hori- 
zontally to form the Roman shade folds. Because my win- 
dow is longer than 43 inches, I needed two yards of 
insulating fabric at $15.95 per yard. I also needed a yard 
of cover fabric ($8) in addition to the $28.95 Warm Win- 
dow kit. Total price: $68.85. It sounds steep, but the same 
shade made by a custom shop would cost about $115, says 
the manufacturer (also Rockland Industries). Tests show 
an R-value of R-7.69. 


Rings and fat fabric 


The Warm Window kit includes almost all the neces- 
sary hardware—rings and cord for raising the shade, pul- 
ley and eyelets for the cord guides, magnetic tape for the 
window-edge seal, even a cleat for anchoring the cord. 
There are two things you must provide yourself: a steel 
weight bar that inserts into the shade bottom to make a 
friction fit, and a 1 x 2 mounting board that fits snugly in- 
side the top of the window frame. You screw the pull-cord 
guides into the board, staple the finished shade to it, then 
screw the board into the inside top of the window frame. 

After preparing the mounting board, I made the shade. 
It was not as straightforward a job as sewing an Insul- 
trac shade, partly because the bulky fabric was difficult 
to work with. I also had to piece together two sections 
before sewing on the cover fabric. If you decide to make 
Warm Window shades, refer to the illustration below be- 
fore tackling the cover fabric. Then you won't confuse the 
ThermalSuede smooth lining with the the suede-like Mylar 
fabric and have to waste time ripping out seams as I did. 

Next, I put magnetic tape on the seams—a job that 
turned out to be surprisingly tricky. The manufacturer 
supplies scored self-adhesive tape that breaks into four- 
inch pieces for mounting. You cant stick on one long piece 
of tape because it would prevent the shade from folding, 
and you've got to keep the tape polarity straight. If one 
piece is put on upside down, it will repel the magnetic 
tape mounted on the window frame. As a guide, I marked 
the backing on each piece before breaking it off the roll. 

Finally, I sewed on 35 little plastic rings as pull-cord 
guides. The rings have to be precisely aligned both ver- 
tically and horizontally, and the rings at either edge of 
the shade must also line up with the cord guides at the 
ends of the mounting board. Mine didn’t, of course, though 
my measurements were accurate according to the guide- 
lines. But I mounted the shade anyway without resewing 


Mounting was easy, as was attaching the magnetic tape 
to the wall. I was able to pull the shade up easily, and the 
folds fell smoothly into place; edge-ring alignment is not 
as critical as the instructions make it sound. 


Falling tape 


The $60 Therma Shade kit included everything I needed 
to make the shade illustrated on the previous page (left), 
including the insulating fabric and a curtain-rod-type 
mounting bar. But the directions— one printed sheet with 
no illustrations—were confusing and omitted many details. 
Nowhere, for example, did the directions indicate that the 
pull-cord rings mount on the window-facing side of the 
shade. Instead, they stated, "Cut three-inch pieces of bind- 
ing tape and put in metal rings to insert in pocket stitches." 
I puzzled over that one for quite a while. What it means 
is shown in the diagram. 

Despite the cryptic instructions, the Therma Shade was 
the easiest of all to make—partly because Га already made 
the Warm Window shade, which is similar. 

The Therma Shade system also has several features that 
speed construction. The fabric, for example, is 90 inches 
wide, so I didnt have to piece together two thick layers. 
Instead of sewing on the cover fabric, I just ironed it onto 
a heat-bonding layer on the Therma Shade fabric. And 
instead of sticking 28 pieces of magnetic tape onto the 
shade edges, I simply pressed on two long pieces of a thin 
self-adhesive flexible steel tape. 

Mounting involved screwing two brackets into the win- 
dow frame and securing the bar with a bolt. Simple, ex- 
cept that my frame has a protruding piece of molding— 
something I hadn't considered. I forced the bar into the 
fixtures, which crimped the shade, causing it to gap 
slightly. That's the kind of "first-shade" problem that can 
be avoided on subsequent tries. 

The major problem with Therma Shade is not so easily 
solved, however. The self-stick magnetic tape fell off the 
window frame, even though Га applied it to a clean sur- 
face according to the manufacturer's directions. I tried a 
second strip, and it also fell off. The manufacturer 
(Reflections, Box 453, Milford, N.H. 03055) says that the 
adhesive on the tape was broken down by the oil-base paint 
on my window—but this warning was not included in the 
kit. Strangely, the Warm Window tape on the same win- 
dow frame has stayed firmly in place where I mounted it. 
If properly sealed, Therma Shade has a tested R-value 
rating of R-4. 

My conclusions: l'm most happy with the look and easy 
operation of the Insul-trac shades, though as I installed 
them, they have the lowest insulation value. But I 
can change shades just by sewing new snap tape 
onto a fabric panel. Which fabric? Га use the Therma 
Shade “self-laminating” fabric ($29.95 per yard) to save 


the rings. 


An insulating alternative 
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sewing time. 


What if you want a tight window seal but don't 
need an elegant Roman Shade look? The 
Slip-in Panel is a fabric-covered insulation 
board with a foam-edge seal. The flexible seal 
makes it easy to fit the lightweight panel into 
large windows, says the maker (Aerius Design 
Group, RFD 1, Box 394B, Kingston, N.Y. 
12401). By day, you can store the panels in 
a closet or as a display panel on the wall. 
The $40 kit has enough material for three 
panels and includes detailed instructions. You 
supply the cover fabric and the insulation 
board—a four-by-eight-foot sheet of alumi- 


num-faced, polyisocyanurate-foam board such 
as Thermax. A one-inch-thick board has an 
insulating value of about R-/. 

Use a kitchen knife to cut the board to size. 
Next, attach the foam seal (which has a vapor 
barrier embedded in it) to the board's edges 
with a spray adhesive. To attach the cover 
fabric, carefully spray the board with the same | 
adhesive, then press fabric down. 

How long does all this take? The developer, | 
Tamil Bauch, says no more than an hour. | 
Someday I'll check his claim—right now I've 
run out of time. —S. R.-S. | 
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By J. T. JOHNSON 


In 1970, when Centronics introduced 
the forerunner of today’s dot-matrix 
printers—the model 101—critics com- 
plained that the impressions it made 
on a piece of paper weren't as good as 
a typewriter's. 

Despite technological improvements 


in succeeding years, the critics re- 
mained justifiably adamant. Letters 
produced by dot printers just didnt 
look as good as those of a typewriter; 
they were disconcerting, blocky shapes 
without definition. The descenders, 
such as the lower parts of the letters 
y and g, often failed to descend, and 
the character strokes were, at best, 


High-speed, near-letter-quality 
atrix printers 


n the past year, dot-matrix printers 
dramatically improved in quality. 
With some, you'll need a magnifying 
glass to see the difference between char- 
acters produced by dots and those pro- 
duced by a conventional “daisy-wheel”’ 


impact printer. The new dot-matrix print- 
ers also print up to four times faster and 
produce graphics. But they're not cheap. 
The cost of the printers, which are de- 
signed for use with a personal computer, 
can range from $650 to a whopping $3,500. 


difficult to read and airy to the eye. 

During the past 12 to 18 months, 
however, there has been a burst of im- 
provement in the typographic quality 
of dot-matrix printers. "Near-letter- 
quality," or "correspondence-quality," 
typography has ceased to be an elu- 
sive promise. 

I recently attended a number of 
Continued 


Dot-matrix printers: (1) Okidata 492, (2) Dataproducts M-100, (3) Toshiba P1350, (4) Anadex DP-9725A, (5) C. Itoh 8600. 
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Philips GP 300, 


a speed printer with 


variable character fonts and pitches 


Philips GP 300, 


a speed printer with 


Variable character fonts and pitches 


Philips GP 300, a speed printer with 
variable character fonts and pitches 


Philips GP 300, a speed printer with 
variable character fonts and pitches 


PHILIPS GP 300. A SPEED PRINTER WITH 


VARIABLE CHARACTER FONTS AND PITCHES 


Data, 10 cpi 
300 ch/s 


Gothic, 
80 ch/s 


10 cpi 


Courier S, proportional 
100 ch/s 


Micro, 15 cpi 
120 ch/s 


ORATOR, 10 CPI 
80 CH/S 


Print samples from the Philips GP 300 
showing the pitch (the number of char- 
acters per inch) and the maximum speed 
(in characters per second) at which the 


computer conferences to meet with 
representatives of major companies 
that claim their dot-matrix printers 
produce correspondence-quality copy 
and to learn more about the mechani- 
cal developments behind this graph- 
ics revolution. I focused on printers 
aimed at personal-computer owners 
and small businesses. Later, I tested 
a couple of the more modestly priced 
printers with my IBM-PC computer 
and talked to engineers from Philips 
and Toshiba to get an explanation of 
the mechanical details and to find out 
where the technology is headed. 
Dot-matrix printers that produce 
the best type (clean, solid typewriter- 
style letters) and the fastest draft copy 
(suitable for editing but not correspon- 
dence) are not cheap. As the accompa- 


Shopping for printers 

What should you look for in a dot-matrix 
printer? One thing that is often overlooked is 
the buffer size. “All printers have some sort 
of buffer, which receives electronic signals 
from the computer," says Joe Greenwood of 
Philips Peripherals. A buffer is like an elec- 
tronic cupboard, storing chunks of electronic 
code reflecting a string of letters or charac- 
ters sent by the computer to be printed. The 
capacity of the buffer may range from one 


character to as many as 8,000, depending | 


on the printer. The larger the buffer, the more 
time the computer can devote to other tasks — 
the printer will store the characters to be 
printed, releasing the computer for other work. 
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characters can be generated. Charac- 
ters include all the capitals and lower- 
case letters of the alphabet plus symbols 
such as !,@,#, and $. With some soft- 


nying table shows, the price for these 
printers can strain even high budgets, 
with some costing $3,500. But the ex- 
pensive dot-matrix printers can pro- 
duce characters so clean and crisp that 
it takes a magnifying glass to distin- 
guish them from letters hammered out 
by a daisy-wheel or other impact 
printer. Best of all, the dot-matrix 
printers generally run at two to four 
times the speed of comparably priced 
daisy-wheel impact printers. The cor- 
respondence speed for these printers 
can reach as high as 150 characters 
per second (cps), which is not bad for 
high-quality printing. 

On the other hand, some printers 
selling for between $700 and $1,500 
produce impressive correspondence- 
quality characters, often at still- 


, respectable speeds of 90 cps. The top 


speed of these printers in draft mode 
is slower than those of the more-ex- 
pensive printers—120 to 180 cps. But 
unless you need a printer that must 
run all day and night, you probably 
can find something to fit your bank 
account as well as your standards of 
typography. 

Dot-matrix printers also provide a 
variety of typefaces, type sizes, and 
graphics modes that can be called up 
at will from the keyboard of your per- 
sonal computer. 

Type quality in a dot-matrix printer 
depends largely on the number of print 
wires, or pins, in the print head and 


ware, you can program the printer to 
generate any character you want, includ- 
ing graphics characters. Many printers 
handle proportional spacing, too. 


on the diameter of those wires. A dot- 
matrix character is built up by plac- 
ing numerous smali ink dots on paper. 
Older printers had a single column of 
pins in the print head and required a 
double pass to increase resolution. The 
newer printers have pins arrayed in 
two staggered vertical columns. That 
way, the print head only has to move 
one way: The second column of pins 
prints in the spaces left between the 
dots deposited by its companion col- 
umn, filling in the line. 

The smaller the dots, the closer to- 
gether they are; and the more they 
overlap, the crisper and more solid the 
letter stroke. It's just like a photograph: 
the finer the grain of the film, the 
sharper the image. Thus, a print head 
with 24 pins will produce greater 
character resolution than one with 
nine pins. 


The big picture 


How does a dot-matrix printer work? 
In San Francisco, Calif., I listened as 
Joe Greenwood, general manager of 
Philips Peripherals' U.S. operation, 
explained the workings of the high- 
quality Philips GP 300 dot-matrix 
printer. The Philips device is typical 
of the complexity of other printers. To 
type a letter or number, the printer's 
built-in microprocessor reaches into 
the buffer and fetches a piece of elec- 
tronic code representing a printed 

Continued 
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Before you buy any phone, read this: 


This gorgeous phone is the world's 
FIRST two-line speakerphone with a 


memory that dials any of 32 numbers. 


e Handles TWO Phone Lines 

Use the "Hold" button to switch back 
and forth, Or use them together for 
conference calls! 


€ Conference Call Feature 

Just push both buttons and both lines 
are open. They're interactive, so you 
can tie two calls together! 

e Speaker Phone 

If you have a roomful of people, or if 
you just don't want to hold the 
instrument, your Speakerphone has 
wonderful sound fidelity plus volume 
adjustment! 

e 32 Memories 

Your phone "remembers" up to 32 
numbers. Enter them just once, then 
dial by pushing one or two buttons. 
Even remembers long strings of 
numbers like MCI! 


Some of the brightest electronic 
engineers in the world decided to build 
a telephone that makes all others 
obsolete. 

This phone would have a big 
memory to remember (and dial with one 
or two buttons) a lot of phone numbers. 

It would handle one or two lines, 
with a "hold" button, for big-phone 
performance and convenience. 

It would Work with rotary pulse or 
Touchtone®, so you can use it to talk to 
a computer or to use MCI, Sprint, or 
any of the tone-code long distance 
Services. 

It would display the number being 
dialed in LED-illuminated figures, to 
prevent errors even in the dark. 

Most of all — 

.. It would be beautiful, a magnificent 
sleek instrument to enhance any room. 

Ladies and gentlemen, we give you... 


The Electronic Secretary-Phone 

Every other state-of-the-art phone 
we've seen handles either just one line 
or (bulkily) five lines. 

The ELECTRONIC SECRETARY- 
PHONE is about half the size of most 
phones, but its innards are crammed 
with advanced electronic technology. 

What a timesaver! It "remembers" 
up to 32 numbers! Enter them just once 
— then call any of them by pushing one 
or two buttons. 

Two-In-One, with "Hold"Button 

You control two separate phone 
lines, which means you can have a true 
multi-line conference call without 
involving the phone company. 

Talk on Line 1; or put the call on 
Line 1 on hold while you talk on Line 2; 
or tie both lines together by depressing 
both buttons! 

Best of all, you can touch one key 
and you'll have a hands-free 
speakerphone whose sound fidelity is 
surprising. Your phone has a volume 
control, of course. 

Before we tell you how little it costs, 
here a few more timesavers and 
conveniences built into your Electronic 
Secretary-Phone: 


(And it's priced right.) 


"LED Display Shows No. Being Dialed. 


Elegant, Expensive-Looking, Easy! 

We've seen phones you need an 
engineer's degree to operate. A child 
will have no trouble putting this wonder- 
phone through its paces. 

You won't dial a wrong number 
because an LED display shows you, 
digitally, the number you're calling. 

You can call MCI, Sprint, your 
computer, or anywhere you need the 
touchtone signal. A touch of your finger 
switches back and forth from pulse to 
touchtone. 

Automatic redialling of the last 
number? Of course. No jangling ringer- 
bell; the ringer is a pleasant electronic 
tone. 

But we think what you'll like most 
about the Electronic Secretary-Phone is 
its beauty. If ever a phone could win an 
award for design, this is it. You'll be 
proud to have this phone in your home 
or office. 


NEW HORIZONS 


Get It Far Below Market Place 

We originally planned to sell this 
phone for $169.95, and it would be a 
bargain at that price. When we decided 
to feature it in our catalog, we lowered 
the price to $129.95. 

Now we've been able to contract for 
enough of them that you can own an 
Electronic Secretary-Phone for only 
$119.95! At that price, while we have 
them, you should order two. 

Our absolute guarantee means 
you'll have a month to use this phone 
and see for yourself that our claims 
about it are true. Enjoy it! 


ABSOLUTELY GUARANTEE! 


Plug in the ELECTRONIC SECRETARY- 
PHONE. Use it for up to 30 days. If you | 
decide for any reason you don't want to 
keep it, return it for a 100% refund. 


$119.95 compiete 
SAVE $10.00! Two for $199.95 
(+ $2.50 per total order for shipping) 
Order TOLL-FREE 
For fast delivery on credit card orders 
call toll-free 24 hours a day, 7 days a week: 


800-443-0100 


Ask for Ext. 111 
Or send check or money order. 
For Information Call: 201-370-1234 
TELEX: 4993183 HORIZONS 
Dept. P12 


5-31 Fiftieth Avenue 
Long Island City, NY 11101 


The Informer 


Lets You Hear What's 
Going On When You 
Aren't 


Your Phone Becomes 
an Open Ear 


You're away from home. A premonition 
grabs you. Is the baby asleep, or is he 
squalling? 

If you have an Informer on your phone, 
the answer is as quick as a phone call 
from any phone in the world. 

Call your number. Use a special 
“beeper” that comes with your Informer. 
Your’ call is routed into the Informer, which 
responds to your remote signal by 
opening a super-sensitive microphone. 
That microphone transmits to you, where- 
ever you are, every sound in the room, up 
to 100 feet away! 


FCC-Approved American-Made 


The Federal Communications 
Commission has approved the Informer. 
That means you now can have the safety 
and security of being able to know what's 
going on in your home or office. For 
example — 


€ You left some papers at the office. 
You're on your way back to pick them up. 
A strange light is burning in your office. Is 
it the cleaning service — or an intruder? 
Call, and let your Informer report to you. 


ө You're at the airport. Uh-oh. Did you 
leave the water running? A neighbor has a 
key, but you don't want him in your house 
unless its an emergency. Nothing to it: 
call home, and the Informer will pick up 
the sound of water, if it's running. 


€ Your mother lives alone and is up in 
years. She refuses to have anyone check 
on her during the night. You connect an 
Informer to her phone. You'll know, 
quickly, if she's all right. 


€ The automatic alarm goes off in your 
store. Should you go in there? It's far 
safer to let the Informer tell you if 
someone is in there. 


e You own a mountain cabin. You re 
closing it up for the season. Every now 
and then its reassuring to call the cabin. 
The Informer will tell you, by reporting any 
strange sounds, if all is well. 


e YOU CAN ADD A HUNDRED 
MORE USES! 


Pick up every sound in the room — even a whisper. 


Compact, Super-Sensitive 
Electronic Instrument 

The Informer is only 3” x 4”. But what 
power it has! The state-of-the-art 
microphone hears everything, even a 
whisper. 

Connecting it takes only a couple of 
seconds. It uses a standard modular 
phone plug and needs no separate power 
source. 


WANT TO TRY IT? 
WE'LL TAKE THE RISK. 

Try the Informer for 30 days. If you 
decide you don't want it, send it back and 
we ll refund every cent you paid. We'll bet, 
though, that after 30 days you'll want 
several more. 


NEW! 
The SUPER-Informer 

This unbelievable unit makes its own 
automatic outgoing calls, in synthesized 
English, when a pre-programed problem 
occurs — such as a fire, a dramatic 
change in temperature, a power outage, 
or a burglar alarm ring. It also tells you the 
time, in English. lt automatically dials, 
with one key, any of eight numbers in its 
memory. And of course it also does 
everything the standard Inquirer does. 


There. 


FCC Approved 


The Informer 


$149.95 


two for $129.95 each 
(+ $2.75 per total order for shipping) 


The Super Informer 


$229.95 
two for $209.95 each 
(+ $2.75 per total order for shipping) 


For fast delivery on credit card orders 
call toll-free 24 hours a day, 7 days a week: 


800-443-0100 
Ask for Extension 111 
Or send check or money order. 
(Be sure to add shipping cost.) 
For Information Call: 201-370-1234 


The Informer and The Super Informer 
are electronic marveis from 


NEW HORIZONS 


Long Island City, NY 11101 
TELEX: 4993183 HORIZONS 


©1983 New Horizons 


Dot-matrix printers 


character. The code is passed along to 
a print buffer in the microprocessor, 
just like an apprentice chef handing 
some spices to his boss. 

The microprocessor's print buffer in 
turn relays the code to a character 
generator, which reads the incoming 
code and decides which pins to fire to 
create the character. The firing order 
then moves to a printer-device elec- 
tronics board (PDEB), which is the 
controller for all the mechanical and 
electrical components in the printer. 

The PDEB is then ready to fire the 
appropriate pins. However, it's not 
enough to know only what character 
to print; the machine must also know 
where the print head is relative to the 
page. So while all of this is happening, 
the microprocessor is also receiving in- 
formation from yet another device. On 


the Philips printer, a 3.5-inch-diameter 
disc made of nickel, with 720 small 
slots chemically etched around its cir- 
cumference inside the outer edge, is 
attached to the print-head motor drive. 
As the head moves across the paper, 
the disc spins at a rate proportional to 
its movement. Just above the disc is a 
lamp. A photo cell (or photodiode) be- 
neath the spinning disc reads the light 
shining through the slots and commu- 
nicates the velocity and position to the 
microprocessor. 

"The disc keeps track of the veloc- 
ity and linear motion of the print head 
because the shaft of the disc motor and 
the print head are both tied to the same 
belt," Philips’ Greenwood said. “The 
head can fire a dot at any of 720 loca- 
tions in a linear inch as it moves across 
the page. The microprocessor knows 


Pin arrangement and print speed 


9x9 / 10срі. 


NEEDLE ROW | 
| 


A typical print head can contain 18 


pins. In the Philips print head, the pins 


| are arranged as shown. The pins are 


pushed against an inked ribbon, which 
leaves an impression on paper. The 
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pins are moved by armatures that can 
be electronically selected. The figures 
at bottom show the difference between 
characters printed with various matri- 
ces and speeds. The better quality is a 
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that if it receives a given code, it then 
needs to fire specific pins in a prede- 
termined order and location to create 
a given letter.” 

The PDEB integrates the informa- 
tion from the character generator and 
the disc and sends the order to fire 
down one of 18 fine wires to one of 
the print bobbins. 

“The bobbins are coils with an ar- 
mature within and a 0.012-inch tung- 
sten wire fastened to the armature,” 
Greenwood told me as he lifted a bail 
and snapped the print head out of the 
machine. “As a pulse reaches the coil, 
it creates a magnetic field, pulling the 
armaturė and wire toward the ribbon.” 

Passing through its individual hole 
in a synthetic-ruby guide, the wire 
taps the inked ribbon against the paper. 


Continued 


9x9 / 12 срі. 9x7 / 15с.р.1. 


result, in part, of the arrangement of 
pins—one column of pins makes the 
first impression; a second column fills — 
in. Left: the elements of a “P” that has 
been formed by pins in two columns. 


10” x 10” panel 


m RESH AIR 
BREAKTHROUGH! 


AT LAST...EFFECTIVELY REMOVE 
HARMFUL, IRRITATING SMOKE, DUST 
AND POLLEN FROM YOUR HOME AND 
OFFICE AIR. 


IF YOU WANT CLEAN FRESH AIR OR YOU’VE UNPLUGGED YOUR POPULAR FILTER-FAN 
UNIT BECAUSE IT DOESN’T WORK THEN READ THIS... 


Is your indoor air fresh, clean, and alive? Indoor air pollution is 
becoming a national health hazard. Energy efficient, airtight buildings 
are stifled with stale, polluted air which contains tobacco smoke; 
smoke and soot from fireplaces, heating systems, and cooking 
appliances; as well as dust, pollen, viruses, and bacteria. Most of 
these pollutants are so small (under 5 microns) that they are not 
effectively removed by common, small filter-fan units. Scientific tests 
show that these noisy, toy-like devices which emit chemical “citrus” 
odors are no match for The Collector, by Zestron, in thoroughly 
cleaning indoor air. 


ZESTRON BRINGS YOU NATURE'S ANSWER 

You know how fresh and vibrant the air feels right after a rainstorm, in 
the mountains, or near a waterfall. That clean, alive, fresh air is rich in 
something important that is greatly depleted in our urban and indoor 
air. That missing element is negative ions, nature's own air cleaners. 
Many users experience great benefit from these amazing active ions, 
including feelings of aliveness, alertness and vitality similar to that 
experienced in the fresh mountain air. In addition, even hospitals use 
ionizers in some units. 


Filter-fan units do not emit negative ions. The COLLECTOR, by 
Zestron, creates trillions of these beneficial ions every second, while 
giving you the best performance, value, and technology in air 
cleaning. 


THE ZESTRON BREAKTHROUGH! 
Most ionizers clean your air but leave an untidy deposit of pollutants 
on room and furniture surfaces near the ionizer. The COLLECTOR 
takes ion technology a giant step forward by giving you super- 
powered ion output while depositing pollutants from your air on 
Zestron's exclusive easy to clean Collector Panel. 


AMAZING DEMONSTRATION! 

Unplug your COLLECTOR, place the ionizer unit and an ashtray on 
top of the panel. Place a lit cigarette in the ashtray and watch the 
smoke rise into the air. Now plug it in, and amaze yourself and friends 
as the smoke barely rises above the ashtray and then nose-dives 
onto The COLLECTOR panel before it can enter the room air. This is 
accomplished entirely electronically with no moving parts. The 
COLLECTOR, by Zestron, is the only ionizer on the market that 
cleans the air powerfully enough to accomplish this test. 


THOUSANDS OF SATISFIED USERS 

Don't you, your family and friends deserve the healthy, clean, fresh 
air that Zestron ionizers have brought to thousands of satisfied 
users? Users write:"| simply cannot believe how much better | feel." 
Dr. E.K.. D. D. S. —MA; "| smoke heavily and it has cleared the air as 
advertised." С.Р. —WA; "It has done everything you say. l'm amazed 
at the clean air, how it absorbs odors and collects dust." P.M. —K.Y. 
When you use your COLLECTOR, you'll quickly feel the difference it 
makes and smell the freshness in your air. You'll actually see the 
elimination of smoke and dust in your air! 


SILICON VALLEY TECHNOLOGY 
The COLLECTOR, incorporating years of high reliability design 


experience, is built with quality parts in the heart of Silicon Valley, 
USA, to give you years of trouble free service. 


The COLLECTOR operates anywhere in your home or office for 
pennies a month and has nothing to wear out or replace. 


SUPERPOWER OUTPUT 
The COLLECTOR, by Zestron. is the only bipolar collecting ionizer 
with superpower output. The thoroughness and speed of air 
cleaning increases with more ion output, and Zestron ionizers give 
you the highest output. Check the comparison chart below. Don't 
buy any ionizer not stating output using the industry standard of 
ions/cc/sec. at one meter. 


| ADVERTISED 
IONIZER OUTPUT (1 m.) BIPOLARIZED 
ions/cc/sec. 
The COLLECTOR 1,200,000 YES 
by Zestron 
JSA Bubble not stated YES 
Orbit not stated YES 
AirEase not stated YES 
AirCarell 236,000 YES 
lon Fountain 540,000 NO 
Modulion 75,000 NO 


FREE ION DETECTOR 
A FREE remote ion detector comes with each COLLECTOR 
to verify and compare output. When you place the detector 
next to The COLLECTOR and a competitive unit, you will see 
greatly reduced or no output from the competitive unit! 


SATISFACTION GUARANTEED 
Order a COLLECTOR now and try it in your home or office risk free 
for 30 days. If for any reason you are not satisfied, return the unit for a 
full refund. The COLLECTOR has a full one year warranty on both 
parts and labor excluding abuse. 


Reorders are pouring in. Customers write: "We are enjoying the 
results of the first one and are ordering two more." Dr. J.B., 
M.C.—CA; “I'ma distributor for three other ion companies, and have 
to say | am extremely, extremely impressed.” T.N.—CA. 
ZESTRON, the leader in ion technology, has created a unique 
DEALERSHIP PROGRAM. Call or write for details on this RISK FREE 
OPPORTUNITY. 


TO ORDER—CALL TOLL FREE 800-372-1200. 
In Calif. 800-392-1200 or (408) 371-1200. TWX 910 590 8032. Use your 
credit card or send check or money order to Zestron, Inc. Dept.P- 1 2, 
1901 S. Bascom Ave., Campbell, CA 95008. Add $4.00 shipping and 
handling per unit. (Calif. residents add 6.5% tax.) Orders outside U.S. 
add 15% to unit cost. Order one at $119.95 or two at $109.95 each. For 
additional quantity discounts, call Zestron, Inc. 


**NEW PRODUCT RELEASE *x 
CALL TOLL FREE ABOUT OUR NEW AUTOMOTIVE UNIT. 


“EARS” for your home! 


Introducing the BABY-SITTER... 


...an electronic listening device. | 
The BABY-SITTER is an ingenious voice | 


actuated Transmit and Receive system that 
works on ordinary house current. The super 
sensitive omnidirectional microphone picks 
up conversation or sound from anywhere in 
the room and sends it to the Receive unit. 
The system's 700 ft. range" allows monitor- 
ing even through walls, ceiling and floors 
from anywhere in your house, apartment or 
office. While in use, the receiver remains 
silent until the transmitter's voice actuated 
circuit responds to sound in the area being 
monitored. Instantly, the receiver alerts you 
to your baby's cry, sounds of intrusion, or 
any other sounds in the area you are moni- 
toring. The transmitters sensitivity and 


receiver volume are completely adjustable. | 
Both units have on/off switches as well. No | 


cord is necessary between the units. Com- 
pletely portable and no installation is 
required. 

"Actual range may vary. 


| IDEAL FOR... 


e Low Cost Security... 


Monitor entry into your home, office, | 


showroom or warehouse. A great safety 


device for preventing burglary, theft or 


invasion of privacy. Conceal the transmit- 
ter by a door, window, the basement, the 
garage or any other location. Place the 
receiver wherever you are—the bed- 
room, kitchen, etc. You will be able to 
hear the sound of anyone attempting to 
enter. It's almost like having a personal 
bodyguard. 
e Babysitting... 

Now you can listen to your baby while 
you're somewhere else. Place the trans- 
mitter wherever your baby plays or 
sleeps. Keep the receiver in your bed- 
room, kitchen, patio, etc. You can now 
monitor your baby’s activities. You'll hear 
your baby crying or any other noises in 
the baby's room. It gives you freedom to 


move around the house knowing your | 


baby is safe. It's your own private 
babysitter. 

e Call System for Sick or Elderly... 
For safety and convenience, you can 
listen to the activity of the infirmed or 
elderly. It saves steps and time because 


they can tell you exactly what they need. | 


it's a great nurse s helper. 

e Phone or Door Alert... 
Hear your doorbell or telephone ringing 
from any remote location in the house. 
Great for the hard-of-hearing. 


To ORDER your electronic BABY-SITTER: 
Credit card holders call TOLL FREE (M-F 9-5 CST) 
800-248-7878 
In ILLINOIS and all inquiries (312) 272-8388 


or send CHECK or MONEY ORDER !or $44.95 «$5 
postage & handling (IL residents add 6° sales tax) to: 


NBQ, Inc. 
2970 Maria Ave., Suite 112 
Northbrook, IL 60062 
Nothing But Quality 
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Оої-таїгіх printers 


When the current shuts off, the recoil 
bounces the wire back to the “ready” 
position to await its next signal pulse. 
That bounce is infinitesimally smaller 
than a trampoline expert might expe- 
rience: between 0.0015 and 0.005 of 
an inch. 

“Each head can knock out 1,500 wire 
impressions per second,” Greenwood 
said, pointing to the array. He esti- 
mated the pressure on the wires 
at 10,000 to 12.000 psi. That seems 
like a thorough drubbing. Apparently, 
it isnt. “One hundred million charac- 
ters a year is very high usage for any 
printer,” he said. “We expect our heads 
to last five years.” 

The development of 18-pin heads, 
surprisingly, had little to do with the 
size or quantity of the print pins, 
armatures, or bearings—typically the 
domain of the engineer. The challenges 
fell to the chemists. 

“There were some manufacturing 
problems, but the greatest thing to 


overcome was the problem of lubrica- 
tion because of the heat buildup in the 
head,” Hermann Richter, Philips’ man- 
ager of mechanical print-head devel- 
opment, told me on the phone from his 
home in Siegen, West Germany. Lu- 
bricating oils kept breaking down. The 
solution? “Synthetic oils that are heat 
resistant and then new lacquers for 
the coils that are resistant to the new 
lubricants,’ the German engineer said. 

Philips doesn't plan to increase the 
number of pins in the next genera- 
tion of dot-matrix print heads. "We 
made some studies of a 24-pin head," 
Richter told me, “and concluded that 
there would not be enough increase 
in print quality. Our next step 1s to 
look for thinner needles," which will 
weigh less and print a letter with a 
cleaner stroke. 

Joe Greenwood predicts that Phil- 
ips will be introducing stronger print 
wires. "The next generation of our 
print heads will have wires made of 


Continued 
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LARGE BLOCK LETTERS 


BAR CODES 
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4 1006171 


This is an example of the kind of graph- 
ics that can be formed with a dot- 
matrix printer. Some printers will print 
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colors other than black, and some can 
even print with a so-called rainbow 
ribbon—black, red, blue, and yellow. 


ate-of-the-Art 


VIDEO EQUIPMENT 


Quality . Low Prices . Immediate Delivery 


MODEL V-1880 


BP STABILIZER/IMAGE ENHANCER/ 


RF CONVERTER/VIDEO FADER/2-WAY 


DISTRIBUTION AMPLIFIER 


OUR - 1 1 g93 


Contains five units in one; stabilizer (video guard 

remover); image enhancer, video to RF converter, 
video fader, and dual output distribution amplifier. 
Stabilizer Will correct entire range of copy guard 
distortion such as jitter, vertical roll or black bar 


travelling through picture. 


Enhancer Attain best picture for your preference. 

RF Converter Allows your TV set to receive video and 
audio signals from your image enhancer, guard 
stabilizer, video camera, computer, VCR, etc. The direct 
video signal from any video component can be fed 
into the V-1880 and converted to a usable RF signal 
that can go to your TV antenna terminals. 

Video Fader Used to produce fade ins and outs. 


BP vIDEO GUARD STABILIZER 
MODEL 
V-1875 


oun PRICE OOD 


Has self contained A&B and bypass switch, Many 
movies, concerts and special programs for sale or 
rental are copy guarded. This removes copy guard 
and allows you to make copies. Many TV sets will 
not play prerecorded tapes because copy guard 
causes picture to roll and piter. turn to Snow or 
disappear. Video Guard Stabilizer removes copy 
guard from signal 


BP RF CONVERTER/MODULATOR 


MODEL V-1885 
$ 95 
our price 39 


Allows your TV 
іо receive video 
and audio signals 
from image en- 
hancer, guard 
stabilizer, video 
camera, computer. VCH 
The outputs of many video 
components cannot be directly hooked up to the 
VHF antenna terminals on your TV set. This 
problem is solved by using the Model V-1885 RF 
Converter, Converts video signal from any video 
component to adjustable RF signal at antenna 
terminals. Allows your VCR output to feed two TV 
sets al the same time, with virtually no signal loss 


etc 


BP Tv TO STEREO 

AUDIO ADAPTOR/ 

ENHANCER S 19? 
OUR PRICE 

Easily connects to any TV and 


Stereo Amplifier or simulated 
stereo sound. Makes taping TV 


Audio simple — TV can be located 
any distance from stereo. Delivers 
two channels of simulated stereo. 
With noise eliminator and special 
output level controls. Frequency 
response: 50 Hz - 15,00 KHz. 


new! BP VIDEO COLOR PROCESSOR/RF CONVERTER/ 


STABILIZER/3-WAY DISTRIBUTION AMPLIFIER 


OUR PRICE 


Corrects video signal 
directly into tape not 
just on playback. 
Luminance meter 
monitors brightness 
levels for quality 
recordings. Can also 


5189°° „ 


MODEL V-1890 


be used between video cameras and VCR, VCR and VCR and from VCR 
to TV during playback mode. Corrects off-color tapes. Center detent, 


luminance, chroma, phase and audio controls. Stabilizer for removing 


copyguard. 


BP VIDEO SELECTOR CENTER 


MODEL V-4803 $ 95 
OUR PRICE 49 
A switcher that can — 


accept 6 inputs and 
direct them to 3 out- 
puts. Utilizes switch 
similar to one used on = 
home VCR's. You avoid 
signal loss incurred by 
using splitters. 


JERROLD 58 CHANNEL 


CORDLESS TV CONVERTER 
MODEL LCC-58 (DRX 3-105) 


OUR PRICE е 99°° 


Receive up to 58 
TV channels, Re- 
mote TV Control. 
Attaches to any age 
or model TV in 
minutes. No tools 
required, On/Off 
button, Channel selection, Channel E. 
Stepping. Fine Tuning. Pi ccs CM 


BP uHF CABLE CONVERTER 
WITH FINE TUNING/46 CHANNEL 


MODEL V-5746 $ 95 
OUR PRICE 24 


Fully shielded 
oscillator eliminates 
herring bone distortion. 
For Beta/VHS 
recording. Record & 
use TVs remote 
control. Complete 
programming of VTR. 


BP VIDEO GUARD STABILIZER/ 
RF CONVERTER 

MODEL 

V-1877 & 


| PUR PRICE ‘69° 


Same as V-1875 but with a built-in RF Converter 
that gives the model V-1877 an HF output which 
can be fed directly to the antenna terminals of a TV 
set, This enables you to remove the copy guard 
from а pre-recorded tape and view it on a TV using 
only a VCR. 

Use as an RF Converter only. Used in conjunc: 
tion with your TV, you can feed direct audio and 
video signals from any video device such as video 
camera. computer. portable VCR, etc 


BP IMAGE ENHANCER 
MODEL V-1860 

Dramatically improves 

pertormance 
of video 
cameras 
and VCR's 
(off-the-air 
or second : ER 
generation : oo 
recordings), 2 . " 

by compen — 5 95 
ting for delteriora- | a 
tion of detail and OUR PRICE 

sharpness. Includes video distribution amplifier 

with two video outputs. 


B Master Cha N.Y. State ADD FOR SHIPPING AND SUAM. 
EVISA E CO residents add $250.00 ....... $4.50 
i appropriate $251.00 to 500.00 ....... 6.50 


TOU (800) 645-0518 


aa See TB: in N.Y. State са! 800-832-1446 


260 Motor Parkway, Hauppauge, N.Y. 11788 COD's extra (required 25% deposit) 


FM TWO-WAY RADIO |Dot-matrix printers 


FOR 4955 


HANDS-FREE FM TRANSCEIVER 
REQUIRES NO LICENSE 


This portable transceiver offers the clarity and 
convenience of short range, interference free FM 
communications, without even pushing a button. 
Thanks to a voice activated transmitter system and 
a headset with a built-in antenna, you can operate 
the RCD Professional Transceiver “hands-free”. 
(Optional push-to-talk switch is included for high 
noise areas.) 

Why spend up to $500 for a portable two-way 
radio if all you need is reliable short range 
communications. With the RCD radio you get up to 
l4 mile range, and no license is required, so you 
don't have to wait. And it only costs $49.95. 

It's a risk free proposition! If you're not 100% 
satisfied within 20 days, simply return it in its 
original box for a courteous refund. 

To order your Professional 2 way radio risk free 
with your credit card call our toll free hotline. Or 
send your money order, Visa or Master-Charge 
number plus $2.00 for postage and handling. 
Specify BRP-3. Also available in helmet mount 
version for $59.95. Specify BRP-4. 

Its a risk free investment that will give you 
professional short range communications with 
hands free operation, for only a fraction of the cost 
of normal business radios. 


j 806 Custer Avenue/P.O. Box 1494 


= nn 
Norfolk, Nebraska 68701 
call TOLL FREE 800-228-8108 


Thelight switchthat turns off burglars. 
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Replace your ordinary light 
switches with First Alert Auto- 
matic Light Controls. They1l turn 
your lights on and off at pre-set 
times. Control inside lights or out- 
side lights. So your house never 
looks empty. And your family never 
comes home to a pitch black house. 

Quartz clock and one-touch 
dimmer are built-in to the 
Automatic Light Control, from 
First Alert. 


First Alert 
AUTOMATIC 
LIGHT CONTROL. 


tungsten-carbide alloy," he said. "We 
recently ran some tests generating 250 
million characters with the new wires. 
We couldnt detect any wear. The next 
model print wires will never wear out." 

Shortly after talking with Green- 
wood and Richter, I traveled south to 
Tustin, Calif., to visit engineers at 
Toshiba America, Inc. Although 
Toshiba has been operating here only 
since 1980, the company has a rela- 
tively long history in the Japanese 
computer industry, an industry that 
| had to cope with a special cultural 
hurdle—the Japanese alphabet. 

The Japanese language can be writ- 
ten in three alphabets: Kanji (the 
Chinese calligraphic system with thou- 
sands of characters) and Katakana 
and Hirakana (phonetic systems using 
| Western letters). According to Dan 
Crane, product-development manager 
for Toshiba, this meant that all word 
processing and computation—essenti- 
ally developed in the United States 
—could only be done with Katakana 
and Hirakana, even though there was 
significant general usage of the Kanji 
system. 

"In the mid- 70s, Toshiba developed 

the first Kanji printer," Crane said. 
"The printer switched into a graphic 
mode, and it was necessary to produce 
a print head that could deliver the fine 
detail required for a Kanji character. 
In 1978, Toshiba was the first com- 
pany to produce a word-processing sys- 
‘tem with Kanji characters." 
Thus, I was keenly interested in 
seeing the company's P1350 dot-matrix 
| printer because its "Kanji-capable" 
| print head has 24 pins. 

"Our print wires are 0.008-inch in 
diameter [about the thickness of the 
hair in a horses mane],” Crane told 
me as we walked down the hall to the 
company's field-service office. 

Crane asked his colleague, Don Wil- 
berg, Toshiba's customer-service man- 
ager, to show me the print-head pins. 
Wilberg picked up a small, clear plas- 
tic box from a shelf. "These boxes hold 
filters for cigarettes in Japan," Wil- 
berg joked as he lifted one of the two- 
and-a-half-inch wires—each worth 
$8.50— from the 50 or 60 in the box. 

“This pin represents some recent en- 
gineering advances that were needed 
to improve the print quality," Wil- 
berg said. 

The Toshiba pins are made of a pro- 
prietary alloy (probably with a nickel 
base). Their comparative fineness is 
achieved, however, by starting with a 
larger-diameter wire, inducing a shoul- 


| der, and tapering the leading tip of 


the wire to a 0.008-inch diameter. A 
unique ceramic end guide, or bearing, 
with holes for each pin, aligns and fo- 

Continued 


Free movies, sports, special events and 
more with America’s most popular selling 
micro-wave receiver right in your home. 
Commercial free TV with the most powerful 
unit available today—at factory direct prices. 
The Saturn-V outperforms other units that 
cost as much as $165.°%, and our new 
Saturn-15 XHP is more powerful than other 
28" receivers that cost $220. or more. Don't 
pay more for less, buy factory direct and 
Save $$$. 


Both units are covered by our full 6 month 
warranty, and come complete with 60 ft. 
coaxial cable, cable adaptors, power supply, 
hardware and easy installation instructions. 
Note: The Saturn-V nor any other microwave receiver will not 
receive from Satellites. Nor will or can they be used toreceive 
cable television programming. 

FOR INFORMATION for use of the 

Saturn-V in your area, Call: 1-916-454-2190. 


ORDERS ONLY: 
Call Toll Free: 1-800-824-7927 


*Saturn-V ................ $99. С.0.р. 
Plus $8.40 shipping 
Saturn-iB ХИР & "5889595935259 $140."* с.0.р. 
Pius $9.50 shipping 


Visa and Mastercard add $20.” to each price. 
Money orders or personal checks accepted 
(please allow 4-6 weeks processing for checks). 
California residents add 6% sales tax. 


Performance features: 
Saturn-V - 48 db 

Precision 20” Parabolic Dish 
Frequency - 2.1-2.6 ghz 
Saturn-15 XHP - 68 db 
Frequency - 2.1-2.6 ghz 


_* SATURN-V State-of-the Art 
FACTORY DIRECT SALE!!! 


Listed are some of the areas the Saturn-V 
is sold. 


ALASKA — Anchorage, Fairbanks 
ARIZONA — Tucson, Phoenix 
CALIFORNIA —San Diego, Los Angeles 
COLORADO — Denver, Colorado Springs 
CONNECTICUT — Hartford 
WASHINGTON, D.C. 
FLORIDA — Jacksonville, Miami 
IOWA —Cedar Rapids, Des Moines 
ILLINOIS— Chicago, Peoria 
INDIANA — Indianapolis, Ft. Wayne 
KANSAS— Witchita 
KENTUCKY — Louisville 
LOUISIANA — Baton Rouge, New Orleans 
MASSACHUSETTS — Springfield 
MARYLAND — Baltimore 
MICHIGAN — Detroit, Flint, Grand Rapids, Jackson, 
Kalamazoo 
MINNESOTA — Minneapolis 
MISSOURI — Kansas City, Springfield 
NEW YORK—New York City, Buffalo 
OHIO— Youngstown, Columbus 
OKLAHOMA —Oklahoma City, Tulsa 
PENNSYLVANIA — Allentown, Philadelphia 
PUERTO RICO—San Guam 
RHODE ISLAND—Providence 
TEXAS—Corpus Cristi, Dallas, El Paso, Ft. Worth, Houston, 
Midiand, San Antonio 
UTAH—Salt Lake City, Provo 
VIRGINIA—Richmond 
WASHINGTON—Seattle, Spokane, Yakima 
WISCONSIN—Green Gay, Milwaukee 


We repair HMR 20 defective probes, out-of- 
warranty probes, Daisy probes, and other 
di-pole antenna probes. 


Microwave Systems 


4558 Auburn Blvd., 
| Sacramento, California 95841 


Units must be returned within 14 days of delivery for refund if not satisfied, 
and are subject to 25% restocking charge. 


Note: Variety and types of programming available in your area 
for unrestricted viewing depends upon local telecasters 
individual policies and license authorizations. 


Dot-matrix printers 


cuses the printing wires in the head. 

“We found that a ruby bearing was 
too hard,” Wilberg said. “It actually 
wore the wires out." 


Future printing 


Given the speed of change in the 
computer and computer-peripheral 
industry, the advanced machines of 
today will be tomorrow's antiquities. 
Already, some companies are claim- 
ing that high-quality ink-jet printers 
will be both faster and quieter than 


almost any dot-matrix machine on 
the market. 

Dan Crane, though, predicts that 
Toshiba’s next generation of printers 
will be “thermal dot-matrix” printers. 

“Ninety-five percent of the mechan- 
ics and electronics will be the same, 
except instead of firing the hammer 
to have a print wire hit a ribbon, we 
will heat up the print wire. The hot 
wire will lightly push a Mylar ribbon 
against the page and leave a dot 


A guide to dot-matrix printers 


Type density 


MANUFACTURERS OF DOT-MATRIX PRINTERS 


Anadex, Inc., 9825 De Soto Ave., Chatsworth CA 91311; 
Apple Computer Inc., 20525 Mariani Ave., Cupertino CA 
95014; C. Itoh Electronics, Inc., 5301 Beethoven St., Los 
Angeles CA 90066; Dataproducts Corp., 6200 Canoga Awe., 
Woodland Hills CA 91365; Fascit, Inc., 235 Main Dunstable 
Road, Nashua NH 03061: Integral Data Systems, Inc., Mil- 
ford NH 03055; Lear Siegler, Inc., 714 N. Brookhurst St., 
Anaheim СА 92803: Mannesmann Tally, Inc., 8301 S. 180 
St., Kent WA 98031; NEC Information Systems, Inc., 3 
Militia Dr., Lexington MA 02173; Okidata Corp., 111 Gaither 
Dr.. Mount Laurel NJ 08054; Panasonic Industrial Co., One 
Panasonic Way, Secaucus NJ 07094; Philips Peripherals Inc., 
Unit 12, 385 Oyster Point Blvd., South San Francisco CA 
94080; Printek Inc., 1517 Townline Rd., Benton Harbor 
MI 49022; Toshiba America, Inc., (Information Processing 
Systems Division), 2441 Michelle Dr., Tustin CA 92680. 


America, Inc. 
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Maker Model ex e ©з oF 
Anadex, Inc. WP-6000 2300 9x7 18x58 72х72 
144 > 144 
ОР-9725А 2350 9х7 18х17 12% Т2 
144 x 144 
Apple Image- 495 7x9 7х9 160 х 144 
Computer writer’? 
C. Itoh 8600 1400 13x98 13x14 240 x 120 
Electronics 
Dataproducts М-100 3000 9x14 9x14 70 x 84 
Corp. 
Integral Micro 049 18x9 4х9 B4 х 84 
Data Systems, Prism 
inc. Prism 80 1299 18x9 24%9 B4 x B4 
Lear VersaPrint 1885 7x9 14х18 14 x 18 
Siegler 500 
| Mannesmann 1601. 798 7x9 20x18 128 « 133 
Tally. Corp. 
NEC Infor- P2 Pin- 799 7х9 25х18 120 x 120 
mation Sys. writer 
Ükidata Microline 1395 9х9. 9x17 80 x 72 
Corp. 84 Step 2 103 < 72 
Microline 699 9х9 39x17 BO х 72 
92 12х12 
Philips GP 300 3300 9x9 18х25 144 x 144 
Peripherals 36 х 50 | 
Printek 910 1,595 9x9 24x18 144 x 144 
Inc. 
920 2999 9х9 24х18 144 x 144 
930 1995 9х9 38x18 144 x 144 
Texas 955 935 9x9 32x18 14x14 
Instruments 
Toshiba P1350 1995 16 «11 24*18 180 х 180 
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б Characters? Pitch & zs 
No. 95 + Under 10/12/17 80/220)  18(9» 9) 
bar code 
Yes" 95 + Under  10/12/15/ 80(220) 9 
8 intl. sets 16.4 
No 96 + 25 for. Under 9/10/12/ 80136) 9 
& custom char. back. 13/15/17 
Yes’ 96 + 15 for Under’ 10/12/17 80136) 18/9 > 9) 
hack. 
No 996+ 32 for Under  5/83/10/ 80(132)  14(7 x7] 
17 i 
No. 96 ous 10/12/17 80132] 915 х 4) 
back. 
es" 96 Under! 10/12/17 801132) 95 х4) 
back. 
Yes?! 9622 Under’ 10/12/16 80 or 132 9 
back. 
No 96° Under  10/2/17/ 80-160 3 
2. 
No 96 + 7for. Under 10/12/17 80(136)  18(9:x9) 
sets 
No. 96 + 10for. Under 1012/17 1385(231) 3 
sets 
No 96 + for. Under 1012/17 80036) 9 
Yes? 96 + 95 for  Under/ 10/12/15 120(180) 18(9x 9) 
back. 
No 96 + 7 for. Under  10/12/13/ 138(227) 9 
5815 16 
No 96 + 7 for. Under  10/12/13/ 1361227) 18(9 x 9) 
sets 16 
No. 96 + B for. Under  10/12/13/ 13227} 18/9 « 3) 
sets 16 
No 96 + 64 Under’ 10/12/15/ 80(134) 9 
graphic back. 16.7 
characters 
No 96 + 32 for. Under! 10/12/15 S120) 24112 x 12) 


characters 


Print speed 
a 

= = Pi 
"p s 8 5 = 
" в т £ = 
E H i x Memo = 2 
5 f 2 Po Aw oH 
ASK РӘ 3-15 Yes 230-285" 170-285 125-150 B - 
DK T 3-15 No 200 110-150 50-60 na 
3K TP/F 45-95 Yes 195(est) па. 97.5lest] 2 
2K F* 45-10 Yes 180 n.a. 90 Td 
1K T 3-15 No 140 140 140 5 
(serial) 
1.4K P/F 4-9 Yes 110 n.a. 75 15 
34K iF 5-10.5 No 200 n.à 100-150 10. 
25K PIT/F 3-167 No 180 90 45 3 
2K FT . 3-10 Yes 160 n.a. 40 25 
2K FT)? 45-10 No 180 90 30 22 
IK FT 3-16 No 200 100 50 5 
[serial] 
2K P/F/T 3-95 Wes 160 80 40 2 
{serial} 
05K ЕТ" 45-12 No 300 300 80/120 2 

(alÜ0cpi (12срі 4 

1.8K T 25-16 Yes 200 n.a. 45 3-5 
1.8K T 25-16 Yes 340 n.a. 80 3-5 
1.8K TF 25-16 Wes 200 n.a. 100 3-5 
256 FT) 3-1 Yes 150 n.a. 35 3 
char. 
optional 
AK 
258 — F/T" 4-15 Yes 192/80 па. 100 1-2 


! Number of vertical and horizontal dots in any given char- 
acter printed in the data-processing, or fastest, mode. The 
larger the numbers, the greater the image resolution. ^ May 
be referred to as correspondence-quality, near-letter quality, 
or letter-quality printing, depending on the company's choice 
of terms; they all mean the same thing. ^ All the printers 
here print a minimum of 96 ASCII characters, Many of the 
printers’ character generators also include foreign characters. 
such as the symbol for British pounds. Most of these print- 
ers can be programmed to print any character desired. 
* The ability to backspace is especially helpful when doing 
color graphics. ^ Refers to the maximum number of charac- 
ter columns typically printed on an 8'2-by-11-in. sheet of 
paper. The number in parentheses is the number of charac- 
ter columns possible in the condensed printing mode. ° The 
number of printing pins in the print head. The numbers in 
the parentheses reflect the physical arrangement of those 
| pins. For example, (5x4) indicates there are two verti- 
cal columns of pins, one with five and the other with four. 
In such cases, the pins are staggered so the dots in one 
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column fill the spaces left between the dots in the previous 
column. " Stands for buffer size, or the area in which ex- 
cess data are stored until the printer is ready to print them. 
This area is described by the amount of memory. Many print- 
ers have expanded buffers available as added-cost options. 
If a printer has a buffer of, say, 6K to 8K, a three- or four- 
page letter can be dumped from the printer to the buffer. 
While the letter is printing, the operator can continue to use 
his computer for other tasks. * Refers to the mechanism 
used to move the paper through the printer. F stands for 
friction feed; P stands for pin feed; T stands for tractor. 
Friction feed: when the paper is advanced and held in place 
by friction between two rollers. This allows the use of single, 
cut sheets of paper. Pin feed: a method of paper transport 
in which paper is pulled through the printer by a sprocket 
with pins, fitting perforations punched in the paper. Same 
as sprocket feed. Tractor feed: very much like pin or sprocket 
feed, with pins revolving on a tractor tread. Usually can be 
adjusted to handle punched paper of different widths. Э The 
printer's fastest speed. The quality is usually suitable for 


editing but less than correspondence quality. !? Memo qual- 
ity refers to an intermediate rate of speed and quality that is 
offered by some manufacturers. This is more legible than 
draft or data-processing quality but not as good as corre- 
spondence quality. ЇЇ Correspondence-quality speed refers 


to the printer's speed when producing the highest quality of 


typographic image. '^ These numbers are the manufacturers’ 


estimates of how many good-quality characters can be pro- | 


duced before changing the ribbon. The numbers are given 
in millions of characters. "® Tractor feed and single-sheet 


feeder are optional. !^ The speed at which the printer oper- | 


ates varies with the font selected. ® Will print colors when 
equipped with a red, yellow, blue, and black ribbon. 16 Speed 
varies with type style. !" Serial interface only. :8 Red and black 
ribbon. !? Tractor feed is optional. 20 Color available with 
graphics and sheet-feed option, $1,795. 2! Four-color ribbon. 

? Plus international characters. *? On tractor feed. 24 Plus 
international characters. 2° Optional single-sheet feeder. 
26 With four-color ribbon. 27 Tractor unit is $300 extra; auto- 
matic single-sheet feed available. 


28 Bidirectional tractor, $195. | 


New, more powerful . 
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PEST-PRUFE II" repels pests | == 


without dangerous chemicals. 
Try one in your home “Free” 


for two full months! 


It happens every year. Cool, autumn 
months drive creeping, crawling pests 
into your home. What do you do? Fight 
an endless battle using dangerous traps, 
poisons or sprays? Or shell out good 
money for high priced exterminators? 
Well — here's an ingenious space-age 
"Pied Piper" that will repel the most 
bothersome, common household pests. 


PESTS GET THE MESSAGE 
LOUD AND CLEAR! 


PEST-PRUFE П ultrasonic pest 
repeller is the newest version of the 
device that's revolutionizing home pest 
control. Its heart is a special quartz 
crystal speaker that sends out pulsed 
ultrasonic waves on varying frequencies. 


You can't hear or sense it. Neither can 
your pets. But mice, rats and roaches 
can. (NOTE: Gerbils, hamsters and 
white mice should be removed from any 
area covered by PEST-PRUFE II). 


PEST-PRUFE II works in rooms up to 
2500 cubic feet. Hard walls, floors and ceil- 
ings provide better sound "bounce" just as 
rugs, curtains and furniture tend to absorb 
sound. For larger areas or rooms with heavy 
E material, additional units may 
be desire 


Those pests can't stand PEST- 
PRUFE II’s ultrasonic waves. In fact, 
the ultrasonic output bothers them so 
much, they'll leave the covered area 
rather than endure it. 


SAFE FOR THE ECOLOGY 


Because it lessens our dependence on 
poisonous chemicals, PES I-PRUFE II 
is safer for children, pets and the ecol- 
ogy. There's no mess — no traps to 
empty and reset, no dead vermin to 
dispose of. (They leave under their own 
power!) And PEST-PRUFE II's ultra- 
sonic waves will not have any effect on 
burglar systems, fire or smoke detec- 
tors, garage doors or TV reception. 


PEST-PRUFE II is ideal pest protec- 
tion. It's great for vacation homes, boats 
and campers both during the summer 
and off-season. 


REPEL PESTS FROM UP TO 
2500 CUBIC FEET 


You can use PEST-PRUFE II any- 
where indoors where there's a 110-volt 
socket. Just plug it in and pests will begin 
to flee the area covered by ultrasound. 


Continue to operate your PEST- 
PRUFE II and you have an invisible, 
silent (to you and your pets) barrier to 
discourage new infestations. 

PEST-PRUFE II uses only 5 watts 
—]/ IOth the energy of an ordinary 50- 
watt bulb. And its solid state design 
means there's no maintenance. 


TRY PEST-PRUFE II FOR 
60 DAYS AT NO RISK 


Now's the time to order. Pretty soon 
the creepers and crawlers will be finding 
their way into your home to escape the 
cold weather. When they do — be ready 
for them...with PEST-PRUFE II. 


Try PEST-PRUFE II at home for 60 


More powerful PEST-PRUFE П is effective 
in repelling rodents and roaches. Has attrac- 
tive walnut finish, measures 4" x 8" x 4" and 
weighs only 3 lbs. 


days — that's two full months! If you're 
not satisfied that its mess-free protec- 
tion isn't worth many times its modest 
price, your money (including postage) 
will be refunded. You are fully protected 
by atwo year manufacturer's warranty, 
as well as Shelburne's 28 year reputa- 
tion for satisfied customers. 


HERE'S HOW TO ORDER 


Now clean, electronic pest control is 
practical for everyone. To order, simply 
send your check for $49.95 plus $3.85 
shipping and handling to The Shelburne 
Company at our address below. Credit 
card holders can speed their delivery by 
using our toll-free number. (Maryland 
residents should add 5% sales tax). 


CALL TOLL-FREE 
Monday thru Friday 9 a.m. to 5 p.m. 
Eastern Time 


800-638-6170 
All other times call 800-257-7850 
Maryland residents call 363-4304 


Tired of ineffective chemicals and 
traps? Order a PEST-PRUFE II today. 


burne 


Garrison, MD 21055 
©1983, The Shelburne Company 


Dept. L20 
(301) 363-4304 


Is Your Cordless Phone Obsolete? 
YES — If It Doesn't Have a 1500-Foot Range! 


NEW HORIZONS Smashes The Cordless Phone Distance Barrier 
with These SuperFones 


The SuperFone 650 
with TRUE TOUCHTONE™ 


Use it just once and you'll know why 
we call it the SuperFone. 

Most cordless phones will work in 
Touchtone areas, but they won't 
generate a Touchtone signal; you can't 
use them for Sprint, MCI, or computer 
access. 

The SuperFone 650 is a true 
Touchtone phone. From your pool, 
patio, or neighbor's home, or on the 
way from your office to your car, you 
can call any of the tone-generated 
systems. 

You can park your car more than 
twice as far away as you used to; or 
walk your dog twice as far while you're 
talking on the phone. The range is 1500 
feet, and that's the minimum — users 
report 1800 to 2000 feet. That's 
approaching half a mile. 

SuperFone 650 is a radiophone, not a 
gadget, and that's why the signal stays 
crisp and strong at distances where 
most cordless phones give you nothing 
but a frustrated hiss. 


WE CHALLENGE ANYONE TO TELL 
THE DIFFERENCE BETWEEN 
SUPERFONE 650 SOUND AND CORD- 
TELEPHONE SOUND. 


But It Can Do Most of What the 
SuperFone 650 Can Do! 


The SuperFone 620 
MINIATURE LONG-RANGE 
CORDLESS PHONE 


The SuperFone 620 is the smallest 
high-performance phone in the world. 
But what power! It incorporates state-of- 
the-art electronic advances in its mighty 
innards. 


A А -— ` 


TRIPLE THE RANGE 
OF ANY CORDLESS PHONE! 


The SuperAntenna will give your { 
cordless phone, regardless of make or 
model, THREE times the range it has now. 

If the range is 700 feet, it'll leap to over 
2,000 feet. If your phone has the super- 
range of the SuperFones on this page, 1500 
feet, the SuperAntenna could push the 
effective range as far as ONE MILE! 

You'll notice vastly improved sound 
quality as well as distance. No more 
"fuzzy" or unclear sound. 

The SuperAntenna connects to your 
phone in 5 seconds, with a standard 
modular plug (you also plug it into a 
standard wall outlet). 
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| The Super Antenna $79.95 | 
SPECIAL! Buy the SuperAntenna 
at the same time you buy a 

SuperFone and the Antenna is 

only $69.95! 


; WE ABSOLUTELY GUARANTEE! 
- Try the SuperFone 650, the SuperFone 620, 
= and/or the SuperAntenna in your home or office 


$ for up to 30 days. If for any reason you decide | 
not to keep any or all of them, send one or all 
back to us for a 100% refund. 


& 1983 New Horizons 


It's As Small As a Pack of Cigarettes... 


No one will overhear your 
conversation accidentally. A private 
code system lets you choose from 512 
combinations. Change the code 
whenever you like. 

NOW: BELIEVE IT OR NOT: 

When we say the SuperFone 650 is 
super, we haven't begun to tell you its 
advantages. Look at all this your phone 
can do, in addition to delivering a 
stronger and clearer signal than you've 
ever had: 

e The base station is a speaker-phone 
in its own right, with a volume control. 

e The base station and the remote 
unit have full intercom capability, which 
means one person can roam the yard or 
the warehouse and be in constant touch 
with the base. 

* A privacy button lets you hear the 
party on the other end of the line 
without his hearing you. 

e Push one button for automatic 
redialing of the last number you called. 

e A security switch makes it 
impossible for anyone but you to make 
outgoing calls. 

* A call-button on the cordless phone 
can page the base to initiate an 
intercom conversation. 


Like its big brother, the SuperFone 
620 has a 1500 foot range. 

It also has 512 private security codes 
you can choose from and change 
whenever you like. In fact, except for 
the speaker-phone, the Touchtone 
capability, and the paging system, it has 
all the features of the 650, including 
incredible sound-fidelity. 

Don't let the price fool you. Even two 
or three years ago, this phone would 
have cost $500 — if it had been 
available at all. 


The SuperFone 650 
1500-Foot Cordless Phone - $239.95 
(two, for $219.95 each) 


The SuperFone 620 
1500-Foot Miniature Cordless Phone 
$159.95 (two for $149.95 each) 


The SuperAntenna — $79.95 
(with the SuperFone, $69.95) 


Please add $4.50 per total order 
for shipping. 


For fast delivery on credit card orders, 
call toll-free 24 hours a day, 7 days a week: 


1-800-443-0100 
Ask for Extension 111 


Or send check or money order. 
(Be sure to add shipping cost.) 


New marvels are what you expect from 


NEW HORIZONS Dept. P12,5-31 Fiftieth Ave. 
| Long Island City, NY 11101 


Some of Our Competitors are Advertising 


a Similar Dialer for $199.95. 


It Has the Same Features as Ours, Which 


Pick Up Any Phone, Anywhere in the World, 
and This PORTABLE Dialer Will Call Any of 64 
Numbers in Two Seconds — With 

True Touchtone®, Even on a Rotary Phone! 


The Portadial 64 


Hold it against the mouthpiece of any 
phone. Dial any of your 64 numbers by 
pressing only two keys. 


At last! "Fast-Dial" 
from any phone! 


A dialer stores phone numbers. From 
any phone, you can "fast-dial" any of 
those numbers. A dialer also converts 
any old-fashioned rotary phone to 
Touchtone, so you can call computers 
and automatic dialing systems. 

Our dialer has even more. It displays the 
number youre calling, and when you 
aren't using it on a phone it's a full- 
function calculator. 


HERE'S WHAT THE 
PORTADIAL 64 CAN DO: 


1. It can dial any of 64 stored numbers 
when you press two keys. 

2. It fast-dials (two seconds average) up 
to 16 digits at a time, with a Touchtone 
signal. 

3. It has a "pause" feature, so you can 
string together "access code" numbers 
for MCI, Sprint, or PABX. 

4. It has a clear LCD display window, so 
you can see the number yourre dialing 
while you're dialing it 

5. It's a full-function calculator with a 
percent key. 

6. It gives you one-key redialing of the 
last number you called. 

7. It fits easily into your pocket or purse. 


A PERSONAL PHONE BOOK — 
IN THE PALM OF YOUR HAND! 


You'll never again have to look up any of 
the 64 numbers you dial most often. Just 
look at the entry-note: suppose Jones is 
listed as 37 and Smith is 29. Call Jones by 
slipping the Portadial 64 over the 
mouthpiece of any phone, getting a dial- 
tone, and pressing “37.” In two seconds 
the call is fast-dialed. It doesn't matter 
whether the phone you re using is an old- 
fashioned rotary dial-type; your Portadial 
64 converts it. 

After you've called Jones, you may not 
remember Smith's number, but you know 
you previously entered it on your 
Portadial. Smith is 29. Get the dial tone, 
press "29," and you've fast-dialed Smith. 

Of course you can change any or all the 
numbers on the Portadial memory, 
quickly and easily. 


BUILT TO LAST A LIFETIME! 


The Portadial 64 is handsome and 
rugged. Since you dont attach it 
permanently to the phone — you just slip it 
on and off the receiver — it's a traveling 
companion you can take anywhere. You'll 
never again worry about forgetting a 
number when you're away from home or 
office. The long-life battery is easily 
replaced, but you don't even have to think 
about that for two years. You'll wonder 
how you got along without it. 

(P.S: WHAT A SENSATIONAL GIFT 
IDEA!) 


For the office . . For attachment 
to any phan in your home... 


*$59.95 
two for 
549.95 ea. 
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The Amaz-a- Tron 


60-Memory Free-Hand Dialer 


The Amaz-a-Tron, like the Portadial 64, 
is a dialer. 

The difference is: you connect the 
Amaz-a-Tron to one phone. That phone 
immediately becomes a space-age phone, 
because the Amaz-a-Tron enables you, 
dialing from that phone to — 

e call any of 60 numbers by pressing 
two keys. 

e redial the last number by pressing 
one key. 

° LED indicator for dialing 

e modular plug for instant connection. 


The Amaz-a-Tron has a built-in "log- 
record' where you can write (and later 
remove, if you like) the names and 
numbers you've put into the memory. 


We're Putting on the Market at $69.95! 


Slip the Portadial 64 over any phone, even one 
in a phone booth. Push two keys to dial a 16- 
digit number. The number shows up in the LCD 
display window. Total dialing time: 2 seconds. 


WE ABSOLUTELY GUARANTEE! 
Try the Portadial 64 or the Amaz-a-Tron, 


or both, for 30 days. If for any reason you 
| decide to return either, or both, we'll give 
| you a 100% refund. 


The Portadial 64 $69.95 
two for $64.95 each 
(+ $2.50 shipping) 


The Amaz-a-Tron $59.95 
two for $49.95 each 
(+ $2.50 shipping) 


For fast delivery on credit card orders, 
call toll-free 24 hours a day, 7 days a 
week: 


gom Ald 
Or send check or money order. 
(Be sure to add shipping cost.) 
For Information Call: 201-370-1234 
The Portadial 64 and 


The Amaz-a-Tron 
are electronic marvels from 


NEW HORIZONS 


Dept.P12 
5-31 Fiftieth Avenue 
Long Island City, NY 11101 
TELEX: 4993183 HORIZONS 
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Computer Adventures 


Readers share their off-beat 


experiences in home computing 


By WILLIAM J. HAWKINS 


| When you or I create a loud nuisance in 


the middle of the night, it's called disturb- 
ing the peace—a practice frowned upon by 
the local police. But when a factory makes 
noise, it's called progress—a practice, un- 
fortunately, only frowned upon by its neigh- 
bors. As I found out, regaining the peace in 
this situation takes politics, planning—and 
a home computer. 

It started when a toy manufacturer 
erected four 55-foot-high steel silos near my 
home. Each silo contains millions of plastic 
pellets, used in the injection-molding man- 
ufacturing process. When they're needed, 
the pellets are sucked from the silos to the 
inside machinery through 30-foot-long alu- 
minum pipes. And— like thousands of mar- 
bles sucked into a vacuum cleaner—the 
noise is incredibly loud. 

“How loud is it?" asked a police sergeant 
when 1 first called to complain about the 
ruckus. After 11 p.m., I learned, there is 
a 55-decibel-maximum-noise-level law in 
our township—and I also learned that the 
police had no way of measuring the noise. 
That was a township responsibility. 

“How loud is it?" asked a township- 
committee woman when I called the mu- 
nicipal building. “Oh no, we cant measure 
it.” She added: "That's a job for the De- 
partment of Environmental Protection." 

"How loud is 1t?" asked the DEP's head 
of noise control. Naturally, the DEP could 
measure the level, and I was immediately 
placed on the list. “We'll be out to your 
home in about three, maybe four, months— 
these things take time." It appeared that 
the only way I would get faster results 
was to measure the noise myself. But the 
DEP needed proof. I couldn't just use a 
decibel meter and report the meter read- 
ing. I needed more—so I used my personal 
computer. 

I first installed a Cromemco analog-to- 


| digital converter circuit board in my IMSAI 


8080 computer and attached it to a Gen- 
eral Radio decibel meter mounted in the 
backyard. Any sounds picked up by the 
meter would then be converted into a digi- 
tal signal —a number—usable by the com- 
puter. À short program in BASIC converts 
the number into an actual dB reading. 
When the number exceeds 55, its value, 
the time it began, and the duration are 
sent to a printer for a permanent record. 

Simple—but a complete failure on its 
first night's trial. First, the 55-dB setting 
was too low. The system tripped every few 
minutes on everything from passing cars 


| to my neighbor's dog. To correct that, | 


added two things to my program: It now 
asks the value to use before a record is 
made (so I can set the trip level as high 
as needed) and a timing loop now prevents 
short bursts of noise from being accepted. 

Previously, all values above 55 were 


| placed on paper. Because the system took 
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a reading four times a second, | came back | 


to a room full of paper. The cure: The pro- 
gram now prints the first dB level, but only 
prints the next reading if it has changed 
from the first. 

The final problem took a bit more work. 


Up to now, what I had were just rows of 


numbers (see sample below)—not very im- 
pressive and difficult to comprehend with- 
out careful study. The system needed a 
simple but dramatic way of presenting 
the data. 

1 added a Heath chart recorder to an- 


other channel of the A/D converter. Now, | 


the digital results of my program would be 
converted back to analog form for strip re- 
cording. ( Additional sections of the BASIC 
program were also added to calibrate the 
output signal and to turn the chart re- 
corder on and off.) 

Night two: Success... well, almost. The 
printer showed the exact dB levels, time, 
and duration of overnight noises. The strip 
recorder displayed beautiful ascending and 
descending curves (samples at right). It all 


seemed to go well, except for one thing: I | 


had no idea what sounds the data repre- 
sented. There was no proof the noise had 
come from the factory. 


| RUN 
DECIBEL MEASUREMENT PROGRAM 


| TURN ON GRAPH RECORDER 
| DATE? 

GRAPH CAL CHECK (-1 CONTINUES, 
OES SETUP? 

? <4 


RUN 2888 


DECIBEL PROGRAM 
DATE- 
TURN ON PRINTER AND RECORDER 
SPECIFY DB LEVEL TO RECORD? 65 
HRS- 2 3 MIN- 3 0 SEC- 1 Т 
INPUT START 16 DB TABLE 65 


: ARS“ 2 3 MIN- 3 Ø SEC- 2 2 
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The last itein I added was a conventional 
audio tape recorder. More programming 
controlled its on-off operation, and I sim- 
ply connected its input to the dB meter 
for recording the actual sounds. The next 
morning, | merely played back the cassette 
tape and followed the sound printouts on 
paper. 

“How loud is it?" the DEP executive 
again asked when I called. 

"At what time in the morning?" I replied, | 
and I explained how I got my results. Two | 
hours later, he and his chief engineer 
were at my door—with a dB-meter cali- 
brator, which produces an exact 100 dB- 
tone. They attached it to my meter. The 
chart paper rolled, and I held my breath. | 
My computer displayed 99 decibels— well 
within tolerance. 

As you might guess, I won. Sound- 
absorbtion material was added to the of- | 
fending pipework, and all is again quiet. 
A few weeks later, however, while I was 
testing an outside home generator I'd just 
installed, the phone rang. It was the same 
police sergeant Га called months before: 
"One of your neighbors has complained 
that your generator makes lots of noise." 

"Really?" I asked. “How loud is it?" 


$200 FOR COMPUTER STORIES 
PS is starting a new monthly column for and by readers with | 
personal computers. Each month we'll feature an account of 
one reader's unusual use (or misuse?) of a computer system— | 
and will pay $200 for the story. 

We'd also like to know about any hardware or software | 
problems you might have (include brand, model, etc.). We'll | 
try to get answers from manufacturers and print them. Send 
your report or questions to me, Bill Hawkins, PoPuLAR SCIENCE, 
380 Madison Ave., New York, N.Y. 10017. 


| 


| 


Get it together—Buckle up. 


The new’84 Ford Tempo. 


The inside story. 
Tempos interior is a 
computer-refined compart- 
ment for five. Computer- 
designed placement of 
seats, door, roof and win- 
dow areas afford maxi- 
mum space efficiency. 
Even Tempos front- 
wheel-drive configuration 
was designed to provide 
more interior room. Since 
there is no drive shaft, 
there is no large hump to 
rob valuable floor space. 
In fact, Tempo actually has 
more rear room than a 
Mercedes 300D.* 


For drivers convenience, 


controls are all placed 


within easy reach. For 
added ease, wipers and 
washer, directionals, high- 
beams and flash-to-pass 
are located on the steering 
column itself. 


Technology that works 


| for you. 


Outside, a unique aero- 
dynamic shape channels 


| the wind over and around 


Tempo to help increase 
fuel efficiency. It also 
directs the airflow, reduc- 
ing overall lift for 
improved stability and 


| directional control. 


Its front-wheel drive 
delivers all-weather 


traction, while its four- 
wheel independent sus- 
pension provides a 
smooth ride. 

Plus, Tempo has the 


| worlds most advanced 


automotive computer, the 
EEC-IV It processes up to 
250,000 commands per 
second. Coupled with 
Tempos 2300 HSC (High 
| Swirl Combustion) engine, 
| you get quick power 

| response from a standing 

| start and at cruising speed. 


| Best-built 


When we say "Quality is 
| Job 1,” we are talking 


Technology never felt so comfortable. 


about more than a 
commitment. We are talk- 
ing about results. An 
independent survey con- 


| cluded Ford makes the 


best-built American cars. 
The survey measured 
owner-reported problems 
during the first three 
months of ownership of 
1983 cars designed and 
built in the U.S. And that 
commitment continues in 
1984. 


*Based on EPA Interior Volume 
Index. 


Have you driven a Ford... 


lately? 


Wor of the 


our personal computer gets nasty 
when you feed it smudged, dusty, 
or upside-down magnetic disks. A 
new type of “floppy” data-storage disk 
comes in sealed, foolproof, pocket-sized 


Icrodisks 


packages. New technology gives these 
micro-floppies remarkably high storage 
capacities. But attempts to set a standard 
size have failed. A battle is on to see 
which disk size dominates the market. 


By JOHN FREE 
Photo by Greg Sharko 


An alarming sound came from my 
microcomputer disk drive. Га just 
put in a new program on a 5.25-inch 
disk and typed "load." The drive clat- 
tered and spun abnormally— happy, it 
seemed, to have something expensive 
to chew on. When it stopped, I re- 
moved a ruined disc. The Mylar around 
the center hole had been badly mauled. 

I also have absent-mindedly slipped 


eight-inch disks upside down into my 
office desk-top computer—taking care 
not to touch and smudge exposed disk 
surfaces. The microcomputer promptly 
protests with: READ ERROR. 

As computers invade millions of 
homes and offices, problems such as 
these are multiplying. So-called “flop- 
py" disks—thin, magnetically coated 
sheets of Mylar in a paper envelope 
— were developed 10 years ago to load 
software (programs) into large main- 
frame computers. Floppies were then 
adapted for small personal computers. 


But the air-conditioned, dust-free envi- 
ronment maintained for mainframes 
greatly differs from the locations in 
which most low-cost microcomputers 
are put to work. And operators of large 
computers have more training and 
skill than most personal-computer 
users. 

Help is on the way, however. To make 
new-generation personal computers 
more compact and “user-friendly,” disk- 
drive manufacturers are introducing 
new types of floppy-disk systems. The 
new disks, called microdisks, fit in a 
shirt pocket. Many are sealed in rigid 
plastic packages to protect them from 
dust and oily fingers and are designed 
so they can't be loaded into a drive 
upside down. As a result, new applica- 
tions, such as point-of-sale terminals 
for stores and process-control gear for 
factories, are emerging. Soon, says one 
industry expert, you may even be slip- 
ping microdisks into the dashboard of 
your car. 

Clever re-engineering of disk drives, 
coupled with new technology, has pro- 
duced microdisks with storage capaci- 
ties exceeding those of many 5.25-inch 
and even eight-inch disks. Still-more- 
advanced techniques, now appearing 
in prototype microdisk systems, push 
storage densities into ranges more 
often handled by Winchesters—the so- 
called “hard-disk” systems [PS, Oct. 
82] used in costlier computers. 

Japanese and U.S. manufacturers 
have tried set a standard floppy- 
microdisk format. As with the stan- 
dardized compact audio cassette, li- 
censed worldwide by the Netherlands’ 
N.V. Philips, one format would make 
it feasible to use any software (micro- 
disk) in any machine (disk drive). 


The shrinking floppy-disk family: older 
eight- and 5.25-inch soft-envelope disks 
(rear) with 3.5-inch plastic-envelope 
disk and drive from Sony (left) and a 
three-inch disk and drive from Hitachi. 
Two smaller microdisk sizes are used 
in some new products. Other incompat- 
ible microdisks are also on the market. 


Instead, a war is on as manufactur- 
ers introduce a variety of different- 
size disks, each incompatible with all 
others. So far, three- , 3.25- , and 
3.5-inch-microdisk systems struggle 
for a share of the booming personal- 
and home-computer market. IBM has 
shown, but isnt pushing, a limited- 
capacity, four-inch-disk system. And 
finally, several firms make two- or 
2.5-inch microdisks, although these 
paper-packaged (soft) disks are lim- 
ited mostly to electronic typewriters. 

To learn more about one of these 
ultra-compact-disk machines, I visited 
Sony Corp.’s new communications- 
products headquarters in Park Ridge, 
N.J. This ultramodern black-glass 
building, nestled among trees and corn 
fields in an industrial park, represents 
Sony’s new commitment to the office- 
automation field. 

Sony scored an early coup in the 
microdisk war. It landed a major con- 
tract with Hewlett-Packard, which is 
putting 3.5-inch microdisk drives in 
some of its microcomputers. Myles 
Tintle, division general manager, said 
Sony first made a 3.5-inch drive for 
its own word processor, which was 
announced in 1980. “Engineers felt 
a drastic change was needed from 
floppies to something that was more 
consumer-oriented,” Tintle explained. 


A sealed plastic enclosure for the | 


floppy’s exposed Mylar disk was an ob- 
vious answer. “I like the analogy of 
going from an open-reel tape to a Phil- 
ips cassette,” Tintle said. “It’s easier 
to store, much more rigid to prevent 
disk damage, and less susceptible to 
dirt and dust.” 


Shrinking hardware 


Another design goal was to shrink 
the floppy, and thus the space that 
computer hardware occupies on the 
desk top. But Sony didn’t want to re- 
duce the storage capacity of its new 
disk. “Not losing capacity required 
some new innovations,” said Tintle, a 
physicist with 13 years in research and 
development. 

Recently, some firms have achieved 
remarkably high storage densities 
on 5.25-inch-disk systems. But these 
machines use complex “closed-loop” 
servo systems that rapidly locate one 
magnetic track tightly packed among 


others. Such closed-loop systems feed | 


signals back from the disk so the read- 
write head always “knows” where it 


is above the disk surface. The fact that | 
the head can locate a track packed | 


very close to others greatly increases 
storage density. With open-loop de- 
signs, a signal blindly sends the head 
to where a track should be. To allow 
for mechanical tolerances, tracks can't 

Continued 


DECEMBER 1983 | 157 


The thundering roar of Dr. 
Porsche's 250 hp engine told you it 
was a Mercedes SSK. Perhaps the great- 
est sports car ever developed. This 1/18 
scale replica is authentic right down to 
its functional steering linkage and 
removable knock-off hubs. The soft rub- 
ber tires are attached to triple laced 
wire wheels. Includes Two removable 
spare tires in case of flat. Hood lifts to 
reveal finely detailed 7 liter, dual car- 
buretor engine. 

This classic is hand assembled in 
Italy of diecast metal with a beautiful 
brown, two-tone enamel finish and 
plastic detailing. Weighs 16 ozs. 10" 
long. One year warranty. 

Comes with our 30-day home trial, 
with a prompt and courteous refund if 


THE MOST MERCEDES 


not satisfied. 
Now you can 
park one of the world's finest 
classics on your desk for the price of a 
tank of gas. 


Credit Card holders may call our 

toll free lines. Order # M828 for the 
1928 Mercedes SSK. Or send a 
check for $29 plus 2.50 delivery. 
CA residents add 6% sales tax. 


800 227-1617 sx 


In California 800 772-3545, Ext 244 


TERS 


12021 Wilshire Bi; Suite 262- D 
Los Angeles, CA 90025 


| 
! 
| 
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small Investment—Fast Pay Back— Big Profits 


CASI™ 
Computer 
Portrait Systems 
are proven 
phenomenal 
money makers. 


Being in the right place— at the right time — and getting in on the ground floor —has made people rich! It's 
happening again — right now — with COMPUTER PORTRAITS. In black and white and VIBRANT LIVING 


COLOR. 


Imagine a business that's all cash and delivers profits in healthy gulps. No franchise fees or restrictions. 
Portable. Ready to go without expensive installations. Ideal full time, part time, or weekends. Perfect for 


absentee owners and families. 


With this system, you "take" someone's picture with a T.V. camera and instantly print it out with a 
computer! Don't flinch about a T.V. camera and computer. You drive a car without knowing about engines. 
You switch on your T.V. without being an engineer. The same holds true for the Computer Portrait System. It's 
so push-button simple that a child can operate it. But the profits aren't kid stuff! 


MAIL THE COUPON OR CALL: TOLL FREE 800- 221-7 660- Ext. 
Send To: CASI, Computer Amusement Systems, inc., Dept. Ps-123 
915 Broadway, New York, N.Y. 10010 


CASI | 


COMPUTER : 
AMUSEMENT ! Name 
SYSTEMS INC, ! Addisas 

Corp. Headquarters: | | 
915 Broadway, | City 
New York, NY 10010 | Tel. Home 


in N.Y.StateCaliCollect L am —— —— —— 


212-929-8355 
TWX: 220883 TAUR 


PS-123 


War of the microdisks 


DRAWING BY ADOLPH BROTMAN 


Direct-drive motor in Sony’s 3.5-inch- 


disk drive rotates Mylar disk inside 
rigid plastic case at 600 rpm. Metal hub 
on each disk meshes with spindle and 
drive pin on motor, precisely centering 


be as tightly packed as in a closed- 
loop system. 

“As soon as you get to more-sophis- 
ticated track-following systems, you 
increase the cost of the product,” Tin- 
tle pointed out. “The target here was 
to keep the cost of the product to a 
minimum and at the same time maxi- 
mize track density.” 

To achieve this, Sony developed a 
new method of positioning the center 
hub of its 3.5-inch disk in a drive. A 
metal ring is glued to the Mylar ma- 
terial where the hole for a chucking 
mechanism is located in a convention- 
al floppy disk. “A metal hub allows you 
to keep one side of the diskette solid. 
You get very accurate centering of the 
diskette,” Tintle said. He pointed to a 
spring-loaded bearing on the drive 
that drops into an opening near the 
motor-spindle hole to spin the disk (see 
diagram above). 

“That device allows us to get 135 
tracks per inch [tpi], which our engi- 
neers feel is just below the limit of 
open-loop-tracking-and-positioning 
technology for low-cost drives," Tintle 
explained. By comparison, many 5.25- 
inch disks have 48 tpi (some new 
systems now use 96 tpi). Sony and a 
committee of other 3.5-inch-drive 
makers settled on a standard of 80 
tracks per disk side at 135 tpi—in 
other words, only a fraction of an inch 
is used. 

Boosting track density was only the 
first step; Sony also compressed the 
bits of data forming each track. Data 
are stored as magnetic regions of op- 
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each disk. To position the read-write 


head, a stepping-motor shaft, turning 
clockwise or counterclockwise in 45- 
degree increments, moves a needle 
screw and the head. Sony used technol- 


posite polarity, each representing a 
digital “one” or “zero.” If these tiny 
magnets, packed end-to-end horizon- 
tally, are too close together, they begin 
to erase each other. So, Sony selected 
a disk coating with high coercivity 
(600 oersteds), a magnetic property 
that resists this mutual erasure. 


Best of both worlds 


The combination of higher track and 
bit density means that a 3.5-inch mi- 
crodisk can store up to 138 kilobytes 
(thousands of bytes, or characters) per 
square inch, compared with some 33K 
for a typical 5.25-inch disk. Thus, a 
shirt-pocket-sized microdisk can hold 
500K per disk side (one megabyte, or 
million characters, if both disk sides 
are used). This compares with 250K 
for most mini-floppies, though some 
newer systems can store one megabyte. 

For its drives, Sony chose a drive 
speed of 600 rpm—twice that of 5.25- 
inch-disk drive motors. The higher 
speed means that data can be trans- 
ferred to and from the disk at 500 ki- 
lobits per second—twice as fast as 
with the larger mini-floppy systems. 
In fact, the microdisk drive has the 
same data-transfer rate as that of the 
large eight-inch-floppy-disk systems. 
“Were using the best of both worlds," 
Tintle said. “Our feeling was that 
these products would be designed into 
new systems. And these systems, along 
with new chips that were coming out, 
would be designed to take advantage 
of a faster throughput rate.” 

Increased speed means that com- 
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3.5-INCH FLOPPY MICRODISK 


ogy developed for video-cassette-re- 
corder heads to create a single-element 
read-write-erase head, which erases 
areas between data tracks. Data are 
recorded in pie-shaped sectors (right). 


puters based on 3.25-inch drives can 
work faster. Still, one advantage of the 
slower 250-kilobit transfer rate for 
5.25-inch disks is that controllers 
—electronic systems that supervise 
the shuttling of data to and from disks 
—have been mass-produced at low cost 
for some time. And because the 3.5- 
inch disks can be spun at any speed, 
a few drive makers have stayed with 
the slower data-transfer rate. 

“Some system manufacturers were 
trying to get a product to market as 
quickly as possible,” Tintle explained. 
If they didnt have to redesign a con- 
troller, fine. They elected to go with 
5.25-inch compatibility [controller 
electronics], with the slower speed, to 
get a product onto the market that 
much faster." 

Although Sony and other 3.5-inch- 
drive firms seem to have gained a lead 
in U.S. products, a still-smaller, three- 
inch, hard-envelope disk system has 
strong support in Japan. This disk, 
which is small enough to fit into a 
standard-size letter envelope, was an- 
nounced in 1981 by three large compa- 
nies: Matsushita, Hitachi, and Maxell. 
Early this year, 14 other companies 
joined in support of the three-inch disk 
system. 

Standardized drives for the three- 
inch microdisks are based on 5.25-inch- 
format specifications: 300 rpm, some 
40 tracks per side, 100 tpi, and a 
250-kilobit-per-second transfer rate. 
Maximum capacity is 250K per side, 
which requires a costlier two-head 
drive (for both sides of a disk) to match 


LOWEST PRICES On 
Log Splitter Components 


2-STAGE HYDRAULIC 
LOG SPLITTER PUMPS 
* Top quality units. Needle bearings, 
cose hardened gears, CW rotation, high 


performance unloading valve, reverse 
flow check valve. 


"затон, ДУБ 
| Sith HP. Sog Sis K К .. $159.50 
dcs Eg OEM. ^. $247.50 
AUTO-DETENT VALVES F.0.8. Lincoln e 
е IN/OUT ports 3/4" NPT, CYL. ports 1/2" NPT. 1 


* [TEM 9-1062 - - Auto-detent 
forward and reverse. .. 

a [TEM 9-1262 - - Auto-detent 
on reverse only. 


$69.95 кз 


$49.95 


, SPLITTER RAMS 
Dbl. acting, 1/2"' NPT ports. 


* 9-062-14 - - 3-1/2 x 24", 1-1/2" rod ( con UPS ) $129.95 
* 9.030-24A - - 4 x 24", 1-3/4" rod ( con UPS) $139.50 
e 9.030-24 - - 4 x 24", 2" rod ( con UPS) .... $159.95 
e 9.030-30 -- 4 x 30", 2" rod ( 71 lbs. )..... $174.50 
= 9.1197-24 - - 5 x 24", tie rod, 2" rod, ..... $203.50 
3/4" ports ( 100 Ibs. | F.0.B. Lincoln 
BRIGGS-STRATTON GASOLINE ENGINES 
* Brand new, 4-cycle, horizontal shaft, 


recoil start. F.0.B. Lincoln 
* SH ( 38 ibs.) .... $139.95 
"ie Ca kaor WEN 
EHP (77 a . $359.95 
qu am, Send $1.00 For 124- Page 4j» | 
i@- Equipment Catalog = 
Ph. (402) 474-4366 Pea 
SURPLUS CENTER 
Dept. PS-123 Lincoln, NE 68501 


a single-head 3.5-inch system, or two 
separate drives to deliver the same 
storage capacity as a single two-head 
3.5-inch drive. 

Amdek Corp. (Elk Grove Village, Ill.) 
is marketing add-on three-inch drives 
for popular microcomputers such as 
the Apple, Radio Shack Color Com- 
puter, and IBM PC. A self-contained 
dual-drive system with a one-megabyte 
capacity, the Amdisk-III, costs about 
$800. Hitachi, which makes Amdek’s 
drives, is pushing its three-inch sys- 
tem for portable-computer use. 

Another microdisk alternative is a 
3.20-inch disk packaged in a conven- 
tional paper or plastic jacket. Tabor, 
one manufacturer of a drive for this 
disk, designed the drive to plug di- 
rectly into the same controller used 
for 5.25-inch drives. “We didn’t want 
to reinvent the wheel,” said Ernest 
Luttig, Tabor’s manager of technical 
services. The firm’s soft-shell-disk sys- 
tem puts a respectable 500K on each 
disk surface. A metal hub for the cen- 
ter hole permits this density, and fewer 
parts compared with hard-shell disks 
mean less cost. 

Though smaller still, the sub-three- 
inch-disk systems, used largely for 


The classic look, solid feel and qual- 
ity crystal accuracy convince you this 
is an expensive Swiss designer watch. 
But unlike the $12,000 solid (white) gold 
version, this $89 replica is made of 
100% polished stainless steel, with a lib- 
eral 3 microns of 14K gold applied to 


electronic typewriters, aren't consid- 
ered to be in the same class as the 
others: Information is written and 
read serially on these disks, like the 
spiral grooves on an LP record. 


Never enough 


Most disk systems will be able 
to utilize the same technological ad- 
vances to pack still more data on 
disks. "There's no such thing as enough 
capacity," said Geoffrey Davey, Sony's 
eastern OEM sales manager. “Our 
plan for the next step is something 
like 1.6 or two megabytes per disk. 
One of the ways we may increase ca- 
pacity is with a thinner magnetic coat- 
ing. The thinner the coating, the less 
interference there is between magnetic 
domains.” Sony’s next-generation disks 
may have coatings about 10 micro- 
inches thick, compared with 60 to 70 
microinches on current microdisks. 
The thin-coated disks will accept more 
bits per inch on each track. 

But the maximum number of bits 
that can be packed onto each track is 
limited by current technology. “You 
come to the stage where the informa- 
tion you're trying to impress on the 
media is smaller than the magnetic 


THE DESIGNER LOOK 
WITHOUT À DESIGNER PRICE 


the band links. So you save without 
sacrificing accuracy or looks. 

Extra-hard mineral glass crystal 
resists scratches, and the flexible linked 
band is completely adjustable for your 
comfort. Accuracy is +15 seconds a 
month. Watch battery (included) lasts a 
year, and is easy to replace. Includes 
gift box, full instructions, and one-year 
warranty. Gold version with a generous 
5 micron coating of 14K gold available 
for $99. 

Now you can have the prestigious 
look without the prestigious price. 
Comes with our 30-day guarantee with 
a prompt and courteous refund if not 
satisfied. 


Vener deg ا‎ E аа к н 


For (sat серен Credit Card holen с 
| can call our toll-free lines. Orsend 

| check for $89 for stainless/$99 for gold 
plus $2.50 delivery. CA residents 

| addsales tax. 


800 227-1617 = 


In California 800 772-3545, Ext 244 


EXETERS 


42024 Wilshire Blvd, Suite 262 - P 
Los Angeles, CA 90025 
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domains," Davey explained. The next 
density-boosting step is something 
called vertical recording: Instead of 
aligning the microscopic magnetic do- 
mains horizontally on the disk, the 
new technique magnetizes them verti- 
cally, or perpendicular to each other. 
"We've developed a prototype, which 
hasn't been shown yet, that would give 
a capacity of five to six megabytes per 
disk," Davey said. "That's a lot of 
capacity. You have to consider the 
business side. Is it really needed?" 
Because this huge storage capacity 
is similar to those on some hard-disk 
Winchester systems, Davey pointed 
out, microdisk makers must determine 
what customers want. For vertical 
recording, disk coatings must be ex- 
traordinarily smooth and blemish-free. 
"If you can't produce disks economic- 
ally, it's a big inhibitor," Davey said. 
"My bet is that in the remainder 
of 1983 and in early 1984, you will 
see a clear winner developing in the 
marketplace," said Tintle, who never- 
theless believes that more than one 
standard will exist. Jeffrey Maziarek, 
Amdek’s product manager, agrees: “I 
think there's room for a couple of 
sizes." 
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By JOHN FREE 


BBC’s computer 


A versatile microcomputer built in conjunc- 
tion with a British Broadcasting Corp. 
computer-literacy TV series (aired here on 
PBS outlets) is now slated for sale in the 
U.S. The $995 model B BBC Microcom- 
puter (above) from Acorn Computers Corp. 
(400 Unicorn Park Dr., Woburn, Mass. 
01801) comes with 32K of user memory. 
Also included are a built-in voice synthe- 
sizer, local-area network that can link up 
to 254 units, word processing and BASIC 
in permanent memory, three-voice music 
synthesis, and elaborate display capabili- 
ties—two-color graphics resolution is 640 
by 200 pixels on a monitor, and a 16-color 
mode is 160 by 200 pixels. Text can be dis- 
played with 20, 40, or 80 characters per 
line, suitable for either home color TVs or 
a color monitor; the latter can be connected 
to the Acorn’s RGB (red-green-blue) jack 
for sharp displays. 

Three expansion boards boost the Acorn's 
performance: a second but faster 6502 co- 
processor, a separate 480 microprocessor 
for CP/M software compatibility, or a 32-bit 
processor with 256K memory capacity. The 
unit also has cassette, disk, RS232 serial 
interface, parallel printer, and four analog- 
input ports. Drives for 5.25-inch floppy disks 
are one of several optional peripherals. 


Tuning in computer data 


QuoTrek is a cordless, pocket-sized FM re- 
ceiver (right) that tracks current stock- 
market reports and displays them on an 
LC panel. Made by Dataspeed (839 Hinck- 
ley Rd., Burlingame, Calif. 94010), QuoTrek 
will soon be joined by a similar gadget 
called Informa—a personal-communica- 


Bits & Bytes 


work, IBM repair personnel will use hand- 
held terminals to communicate directly 
with service-center computers. 


Dial-a-game 


American Telephone & Telegraph Co. has 
joined with Coleco in a plan to send games 
and other software to home computers via 


| telephone lines. A modem would also per- 


mit interactive games between two or more 
subscribers to the service. 

One similar service already in use is 
GameLine from Control Video Corp. (8620 
Westwood Center Dr., Vienna, Va. 22180). 
The $60 GameLine Master Module, for the 
Atari VCS game console or compatible 
systems, has a modem, memory, and an au- 
tomatic dialer. GameLine players can com- 
pare their scores with others around the 


|, country. A selected game, which takes 


about a minute to be sent from CVC's cen- 
tral computer, typically lasts 30 minutes 
or more. Other planned services include 
sports scores, stock prices, news, electronic 
mail, and at-home banking. 


Tiny tape 


An ultra-compact, tape-cartridge data- 
storage system for the ZX Spectrum com- 
puter has been introduced by Sinclair Re- 
search Ltd. (23 Motcomb St., London SW1X 
SLB, England). The ZX Microdrive, $75 in 


| Britain, stores 85K on a continuous tape 


tions terminal for news, sports, electronic | loop. Access time is about 3.5 seconds. À 


mail, and other services carried in digital 
form on FM stations' subcarrier signals. 
Modio, another coming product from the 
firm, will tune in similar data, plus video 
games, from the airwaves and feed it into 
your computer. | 

Motorola has built a slightly bigger ter- 
minal for IBM that can receive data over 
the air as well as transmit data to distant 
computers. The Motorola-IBM system, de- 
signed to speed IBM's sales and service, 
uses two-way FM frequencies. Instead of 
wasting time on phone calls and paper 


| $45 interface (top photo, below), which can 


handle up to eight Microdrives, makes the 
system work. 
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SENSAPHONE. 


A TECHNOLOGICAL BREAKTHROUGH IN 


HOME AND OFFICE PROTECTION 


WHAT IS SENSAPHONE? 

Sensaphone is a home and office security system. It will call you 
in the event of fire or break-ins. Sensaphone allows you to listen 
in to "live" sounds in your home or office while you are away. It 
will alert you in case of electrical failure...if the room 
temperature goes ир or drops excessively. ..even if your base- 
ment floods. And Sensaphone is also an automatic phone 
dialer. 


MONITORS ENVIRONMENTAL CONDITIONS 


INSTANT TWO-WAY COMMUNICATION 

The Sensaphone is so intelligent it speaks to you. This compact, 
easy-to-use unit identifies itself in plain English, gives the cor- 
rect time, the room temperature, if the electricity is on and then 
lets you listen in through its built-in microphone. Even if your 
power fails, the Sensaphone assures full operation and memory 
retention with its own battery back-up system. The Sensaphone 
will call the preprogrammed numbers to warn you the power is 
off or if its battery power is low. 


Connected to your telephone, the Sensaphone checks for power 
failures, monitors the temperature in your home or office, 
listens for any unusual sounds and three conditions of your 
choice when used with our optional accessories. If the 
temperature rises, if the power fails or your smoke alarm goes 
off... Sensaphone will tell you. 


HEAR “LIVE” SOUNDS 


Whether traveling, out for the evening or just checking on your 
vacation home, you can call from any phone in the world and 
check the status of all conditions. The Sensaphone will answer 
with a “hello” and your telephone number. 


N ema ecc m ч All six conditions will be accurately‏ نی 
oe tele eie Ern ae er re ary reported and then you can listen for noise.‏ 
ee Eat ur n Torn c amm An excellent way to listen in on the kids‏ 
ter Nl So tee Chae tig ES. when you're away or for unusual sounds in‏ . 
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aed De o at ERE Мне MR ag (ЧЕ S AUTOMATIC DIALER 
oL ars E | You can also use the Sensaphone as an 
automatic dialer when you're at home. 
Easily program eight of your most fre- 
quently used numbers (up to 16 digits 
long). Press the dial key, and your Sen- 
saphone will automatically dial the 
| number you want. 
EASY INSTALLATION 
Even installing the Sensaphone is 
easy and takes only a few seconds. 
Programming takes just a few 
minutes and you can continue to 
» useyour phone in the normal man- 
| ner. Installation of the Sen- 
| saphone may entitle you to an 
insurance со of up to 10 
лаа offers 8%, 
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Three accessory sensors аге available separately for the Sensaphone: а magnetic reed switch whic + 
dows, drawers or anything that opens or closes. A water level switch for any area (such as your bas 
could occur and a remote temperature sensor allowing you to monitor the temperature at a remo e location. — 
Now you can protect your home, your vacation house or the security of your office with a езара А product ‹ 
made in U.S.A. Next to your home, the м к а could be the most important investment (OU 
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Introducing the $/50 Plymouth Horizon for 1984. Match it! (If you can.) 


The front-wheel drive 5/50 
Horizon: 34 EPA est. mpg.** 
Match it for mileage, Cavalier! 
Chrysler's leadership in 
front-wheel drive and advanced 
technology make Horizon 

the American car with world- 
class mileage. So whether 

gas prices g go up or down, 
vou're laughing all the way to 
the bank in a Horizon. 


A five-year or 

50,000-mile Protection Plan? 
Match it, anyone! 

For 1984, we're challenging the 
competition: Match it! 

Match Horizons 5-year or 
50,000-mile protection on the 
engine, powertrain and against 
outer body rust- through. 

We give it all at no extra cost, 
thanks to our confidence in 
The New Chrysler Technology. 
Who can match it? 

No one. 


*5 vears or 50,000 miles, w hichever comes first. Limited warr anty | Du ductible applies. Excludes leases. See dealer for details. 


The sensibly priced 

5/50 Horizon $5830. 
Match it for price, 
Corolla Deluxe!' 

lower front disc brakes, 
halogen headlamps, 
adjustable reclining bucket 
seats, fold-down rear 


seats, five-passenger room, 


a 5-year or 50,000-mile 
Protection Plan are all 


standard. At a terrific price. 


Match it (1f you can) 
Corolla Deluxe! 


"Use EPA est. mpg for 


The amazingly priced 


5/50 Horizon Automatic 

Transmission Package: 

Match it! Anyone! 

For 1984, when you buy the 

specially priced transmission 
yack: he incomparable 2.2 

eres engine, power steering, 

AM/E M ster eo, console, center 

arm rest and rallye wheels and 

dual remote mirrors — 

you get automatic transmission 

at no cost. All at a sticker price 

hundreds of dollars less than 

a comparably eduippen Cavalier 

Escort or Corolla 

Deluxe!' That's too 

much to match! 

Buckle up for safety. 


Horizon. A product of The New Chrysler Technology. 


comparison Your mileage may vary v dei pending on speed, trip! le ngrh and weather. California estimates lower, TBasc sticker price excluding title, taxes and destination « charges 


"Based on sticker price comparison of comparably ei juipped vehicles 
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perfect dovetail joint, a butt-hinge 
mortise, a circular groove, a set of 
elegant spindle table legs: You can 
make all these things and more with your 
router—if you have the right accessories. 


Router-gear 


With more than 50 accessories, ranging 
in price from $6 to $2,250 and available 
in 17 categories, you have a wide choice. 
Here is a selection of useful attachments 
that will expand your router repertoire. 


By MACK PHILIPS 
Photos by the author 


For all its power and speed, a router 
by itself is pretty limited. But team it 
with the right accessories, and you 
can perform operations never before 
possible. You can cut threads in wood- 
en dowels, for example, or form a per- 
fect dovetail joint. You can cut rabbets, 
grooves, and dadoes—circular, oval, or 
straight. You can decorate kitchen- 
cabinet doors or duplicate a pattern 


—even a piece of sculpture—in wood. 

There is a near-avalanche of router 
attachments on the market; the intent 
here is to sort them out. In the tables on 
the following pages, they are grouped 
into 17 categories. The photos illus- 
trate the ones that are most useful. 

To get the best performance from 
router attachments, you should keep 
a few principles in mind. Most attach- 
ments have linkages, slides, or pivots 
with inherent clearance and "give." 
Make sure everything is tight when you 


put the attachment together; check it 


before each use. Cutters must be in 
top-notch shape. Extend cutter bits no 
farther than necessary from the collet. 
Consider carbide-tipped cutters when 
available; in my opinion they are well 
worth the extra cost. 

You should read—and follow—the 
instructions and safety information in- 
cluded with each attachment. As a 
minimum, wear safety glasses and 
hearing protectors. Also, wear a face 
shield when chips are flying and a 
respirator when there's dust. 

Turn page for more on router gear 


the threader operates easily. Use it to 
make clamps, mechanism models, knock- 
down furniture, toys, and moldings. 


at rear). Threader comes with taps for 
cutting female threads in mating parts. 
Care is needed in adjusting depth, but 


Beall threader uses a veining bit in the 
router to cut screw threads in three 
sizes of dowel stock (note dowel sizer 
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FROM LEIGH 


Leigh’s dovetail jig has infinitely vari- 
able layout of pins and tails and allows 
precise adjustment of joint tightness. 
Less-costly jigs don’t have such flexi- 
bility, but they guide dovetail cutter 
through joining members to ensure fit. 
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Miter base lets you cut slots, grooves, 
and dadoes at 45 deg. and other angles. 
Most bases, such as this from Vermont 
American, also can be used with porta- 
ble saws. Tool mounts on a slide that 
locks into slots in a calibrated base. 


Panel guide acts as fence to guide 
router when making long, straight cuts. 
Black & Decker Cutting Guide (also used 
with portable saws) has non-marring 
clamps and provides rigid eight-ft.-long 
guide for edge joining and dadoing. 
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Model’ 
description 


Special 
features 


| Size 
capacity 


Attachment | Brand Comments 


Bow! lathe Craftsman | 9GT25194L 21%" dia. Supplied with template | Uses Sears routers, 
Bowl Lathe | x 514" | patterns for bowls, %4 hp and larger; 
high to LO" | plates, candlestick requires special 
dia. х holders, glasses, egg | cutters (extra) 
| 346" high cups, shakers, etc. 


Accessories available 
to cut 4/4" dovetails 


Dovetail jig U52331 lo^ Includes everything 
Dovetail Kit dovetails needed to equip router 
to make dovetails 


Craftsman | 9GT2571 45 | 1" dove- Accessory 1/4" template | Requires special 
Dovetail | tails on available cutters and guide 
Joint Fixture drawers to bushings (extra) 
1Z deep 


9GT2570 30 l4" and Same as above 
Dovetail Lo" dave- 
Joint Fixture tails on 

drawers to 


В" deep 


TD 515 50 4" and Infinitely variable lay- Guide bushings are 
Dovetail Jig l2" dove- out of pins and tails; extra; requires special 
tails on complete handbook cutters (extra) 
drawers to included 
12" deep 


5008 68 i/o" dove- Bits, guide, and nut 

Dovetail tails on are extra; requires 

Template drawers to special cutters (extra) 
12" deep | 


Vermont B60 3 "апа Includes guide | Requires Special, | 
American Dovetail i/o" dove- bushings | cutters. (extra) 
Fixture tails on 

drawers to 

8" deep 


Edgecrafter | Craftsman | 9GT25188 Round, Includes four templates | Must use with router 


| oval shapes | table; requires special 
to 30" dia. | bits (extra) 


Black & | /6-230 

Decker Straight and 
Circular 
Guide 


Guide 


Fits all B&D routers 


| U52332 
Slot and 
Circle Guide 


Adjustable. | Allows eyenly spaced Fits many B&D routers; 
from 1" to slots, discs, holes, No. 76-231 fits others 
22'dia.or | concentric designs 

length 


Craftsman 


9GT25179 5 Circles to Edges, contours, Fits most Craftsman 
Multi- 24" dia routers 

Purpose or bevels laminates: nas 

Router Guide trammel point 


Porter- 5043 Fdges, grooves, | For precise, accurate 

Cable Magic Router slots, dadoes work; fits all Porter- 

Edge Guide Cable routers except 
No. 514 


39120 b | Different numbers fit 
42210 all Porter-Cable 
42225 23 | models 

42160 
Standard 
Edge Guides 


Biack& { U58129 | 21" to | Standard adjustments Complete kit: includes 
Decker | Hinge | 5e" hinge | forstandard doors bit; guide, corner 
| Mortising sizeson | eliminate measuring chisel, sturdy metal 
| Template Kit | | doors to 8’ | | case 


Hinge 
template 


9672575 
Butt-Hinge 
| Templates 


Зі" and 
| 4” hinge 
mortises 


| Templates only; 
| requires guide 
| bushings (extra) 


Craftsman 


| 9G12564C 
| Butt-Hinge 
Template- 
Clamp Set 


| squareor | Includes three-section 
rounded | template clamp 

| mortises 

| upto 5" 

| longon 

| doorsto /" 


5938D | | 3° to 6” Includes three 
Hinge Butt | hinges on templates, gauges, etc. 
Template | doors ta?" 


59381 | Sameas | As above with bits, 
Hinge Butt | | above Case, guide, etc. 
| Template Kit | 


Vermont | 857 Hinge | 31ê" and Templates only; 
| American | Mortising | 4" butt requires guide bushing 
| Template Set | hinges | (extra) 


Turn page for more on router gear 


Pedal as far as you like for 
the exercise. Then cool off 
as you “motor” home! 


Enjoy the ease and convenience of mo- 
torized power for assistance when you 
need it... on steep hills or long distance 
bike trips. This lightweight, 15 Ib. “pow- 
erhouse” cruises at 20 mph. Goes 25 
mph at top speed. And travels up to 130 
miles per gallon. It adds new distance, 
new adventure, new fun to bike ridin’! 


"A bike engine that retails for over $269? You've got to 
be kidding!" 

That's exactly what we said when we first heard of this 
surplus inventory. Then we checked the leading mail 
order catalogs. To our surprise, a bicycle engine with 


MUST LIQUIDATE 


LIMITED INVENTORY of MITSUBISHI 


BIKE ENGINES 


AT FAR BELOW DEALER COST! 


PUBLIC NOTICE! 


Finder’s Fee Paid For 
Liquidation Inventories! 


We are authorized liquidators of consumer 
products that must be quickly sold at drastic 
price reductions for reasons such as: 


Overproduction. Last year's models. Discon- 
tinued lines. Order cancellations. Bankruptcy 
or other financial problems. Plant closings, etc. 


If you know of any company with surplus in- 
ventories that must be quickly liquidated for 
cash, phone us Toll-Free: 1-800-328-0609. 
Only products in perfect operating condition 
will be considered. We'll pay you a finder's fee 
based on a percentage of the total value of the 
sales contract. (Officers and sales reps of man- 
ufacturer are ineligible to receive finder's fees.) 


Bike motor 
mounts easily 
using ordinary 
hand tools. 


Centrifugal 
clutch for smooth 
operation when 
you speed up. 
slow down or 


Compartment 
to carry 
pre-measured 


just idle. oil container. 
Lever quickl Rugged, yet Lightweight. 
is ps * et ae ДЕ Just 15 Ibs. 
polyethelene 
disengages drive "et oder | 


mechanism when 
you want to 
switch from 
muscle power to 
motor power. 


Compartment 
for tools. 

(Four tools /. 
are included.) # Ё 


Cruises at 
O mph. 

Top speed 

of 25 mph. 


—— 


Get up to —— ; 
130 miles 
per gallon M 
of fuel. PE ra 


Spring 
tension on 
friction-drive 
roller provides 
go-power to F 
rear ; 


wheel. 


LESS horsepower than THIS one is shown in Sears '83 
Fall & Winter catalog at $199.99. 


But we were STILL skeptical! Until a sample arrived. It 
was finely crafted. Obviously high quality! We had the 
feeling it was assembled with the care and precision of a 
finely jewelled watch. AND, the 1Y2 hp. engine was a 
product of world-renowned MITSUBISHI. 


We were thoroughly impressed! Especially after we saw 
that the manufacturer's confidential price list showed a 
WHOLESALE price of $190.95... to DISTRIBUTORS! 


Of course, we know you ride your bike mainly for the ex- 
ercise. But why limit the distance you can travel by how 
long your leg muscles and lung power can hold out? With 
this lightweight engine, you can go across town or across 
| the state. Pedal as far as you like for the exercise. When 
you get tired, rely on the bike engine to power you up hills 
or cross-country. Zip along in breezy comfort at speeds 
up to 25 mph. Travel up to 40 miles on just a mere 1/3 
gallon tank of fuel (gasoline and oil mixture]. 
For mom, dad, sis and brother, here's a nifty, thrifty, 
easy-ridin' engine that attaches securely with just simple 
tools. The 15 Ib. rear-mounted engine provides perfect 
balance. There's efficient transfer of power to the rear 


Safe and easy for teens to 
use. Has cruising speed of 
20 mph. It's like having à 
Moped, at much LESS cost! 


are included.) 


Handy PETTITT holds 
tools for tuneups and rou- 
tine maintenance. (4 tools 


Convenient fingertip control ofthrottle 
lever on handlebar. гема speed up, 
slow down or just idle . . . easily. 


Manufacturer's 
Suggested Retail 


$269.95 


wheel by spring tension on the friction drive roller. Fin- PECIFICAT 
gertip throttle control on handlebar gives quick, easy Engine type... 2-evele, air cooled, 00Т ТНЕҮ Со АТ омі: 
control of speed. A centrifugal clutch automatically en- Horsepower vanes eee ens "1.5 hp. at 7000 rpm. : 
gages as you increase speed; automatically disengages Ignition ... flywheel magneto: dust and moisture proof 
when you slow down to idle at a stop sign. Funl mix SLE ee 20 to 1; gas and oil 
Cylinder. . i i . chromium plated 


Cylinder head . 
A wonderful gift for bicyclists! 
Order promptly. Supply is limited! 


eae Rie ee Ф а а 


Full Factory Warranty! 


TOLL-FREE PHONE ORDER SERVICE! 


Credit card members can order by phone, 
24 hours a day, 7 days a week: 


Toll-Free: 1-800-328-0609 
If busy signal, or if no answer, call: Toll-Free: 1- ee 


Send 


ese m rers aluminum alloy 
Crankshaft онн forged carbon steel 
Starting... aan recoil with auto rewind 

i approx. 1/3 gal. 
Eu eee ss. арргох. 130 mi. per gal. 
low tone, high performance 
ia . centrifugal type 


|. C. O.M.B. Co. / Authorized Liquidators 
14605 28th Ave. N. / Minneapolis, MN 55441 


Bike Engine(s) at $88 each plus $12 each for shipping and handling. (Allow 3-4 
weeks for delivery. Add 2-3 weeks extra if paid by check. Minnesota residents add 6% 
state sales tax. Sorry, no C.O.D. orders.) 


O My check or money order is enclosed. 


Price subject to change after 60 days. 
Offer void outside original 48 states. 


Dept. F-245-1751 


үү In Minnesota, call; Toll-Free: 1-800-742-5685 | — to = O MasterCard® OVISA О American Express p Diners Club 
cct. No. Xp. 
i | PLEASE PRINT CLEARLY 
EN | Name 
E Я | F] и a i Address 
City State ZIP 

THE NATION'S LARGEST AUTHORIZED MAIL i Phone 

ORDER LIQUIDATOR OF CONSUMER PRODUCTS | "е 

14605 28th AVE. N. € MINNEAPOLIS, MINN. 55441 Sign here 
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Router table holds router underneath 
and can do some of the same jobs as a 
costly spindle shaper or jointer-planer 
(grooving, dadoing, and edge shaping, 
for example). A fence controls cut 
depth. The position of the cutter is con- 
trolled by the router’s depth adjuster. 


на 


Universal-base kits such as Vermont 


American’s (top photo, left) fit nearly 
all routers and adapt them to use edge 
guides and standard guide bushings 
(supplied in three sizes) required by 
many attachments. Also included is a 
roller edge guide for trimming lami- 
nates and edging irregular shapes. 
Craftsman router guide (top photo, 
right; and photo above) allows straight 
or contour edge guiding and cir- 
cular routing with trammel point. 
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Model/ 
description 


Special 


features Comments 


Letter-sign | Black& | 76-233 Foie a I E 
set Decker Router 134" routers included © 
Guide | alphabets prs к pu 

Craftsman | 9672573 TA Two bushings included · 


alphabets 


9GT2572C Makes | Has work clamping 

Rout-A- letters device, work support; 

Signer | from 34"to |. has template storage 
4V2"high. | carousel 


855 Router | 14" and 
Letter Tem- | 216" 
plate Set | alphabets 


Vermont 


_ Two bushings included” 
American 7 


375 Portable 17l2"wide 
Saw and by 334" 
Router Guide high 


Vermont 
American 


Miter base Also accepts portable 


circular saws 


Base swivels for any- 
angle edging or slotting 


Panel 
decorator 


96GT25472C 
Door and 
Panel Kit 


Includes 7 corner 
design template sets 
and arc attachment 


| Panels to 
36' x 36" 


Craftsman Requires guide 


bushings (extra) 


9GT25191N 
Decorout-or 


Includes 4 tem- 
plates in 2 styles 


Panels to 
21" x 42" 


Can do planing with - 
optional cutter bit. 


Includes 4 corner- 
design templates 


M-100 
| Router 
Template 


| 10 other templates and 
| arc designs; 84" x 84" 
| extension bars available 


Panels to 
24" x 36° 


Also use with sabre 
| or circular saw 


Allows grooving and 


8' length 
panel 


73-515 
Cutting 
Guide 


edging against 8' 
straightedge 


79-013 
Router and 
Shaper Guide 


Any-length 
panel 


Designed to be used 
with B&D's Workmate 
work stand 


includes 40 sheets of | Requires workbase or 


patterns for letters, | workbench mounting 
numbers, designs i А 


376 Panel 
Crafter 


Panels to 
24" o.c. 


Alsa use with sabre 
or circular saw 


A095, 
50%, 60% 
reductions 


40%, 
50%, 60% 
reductions 


Pantograph 
(reducing) 


| Has capability for 
limited 3-D carving 


Includes stencils for 5 
letter styles, 10 line 
drawings 


| 9GT25187C | 
Router . 
| Pantograph 


Craftsman 


42%, 
50%, 5895 
reductions | 


| Includes 1 set of letters 


9GT25183C | 
and 2 line drawings 


2-D Router 
Pantograph 


850 Router | 
Pantograph . 


Requires workbase or б 
workbench mounting . 


Old English- and 
modern-lettering sheets; 
assorted drawings 


42%, 
| 50%, 58% 
| reductions 


Vermont 
American 


Worktable mounts to 
work surface 


Has depth gauge and 
depth stop; 1 template 
and 10 designs 
included 


Pin router Craftsman 


Pin Router worktable, 
121%" 
throat, 
358" stack- 


thickness 
capacity 


2934" x 
172" table, 
1474" 
throat, 
11" stock- 
thickness 

| capacity 


505806 
Overarm Pin 
Router 


Adjustable column, 
precision depth stop, 
steel base 


Accepts routers with 
3" to 4'?" body dia. 


Optional drive adapter 
allows full-length cuts 


Craftsman | 9GT2525C 
Router- 


Crafter 


3" square 

x 36" long | 
| legs, posts, 
| spindles 
852 3" square 
Router Lathe x 36" long 


legs, posts, 
spindles 


Black & 1734" x Jointer-planer-type Molded-plastic top 
Decker 1334" x fence, dust-collector 

| lOS&"high | outlet 
Central 566A 22" x 18" | Converts to 10" high Has extensions to make 


3-in-1 
Table 


x 35" table model | 34" long; use also for 


circular and sabre saws 


690 | | 22" x 18" 
Quick x 35" 
Change 

Artist Table 


Use also for circular 
and sabre saws 


Tools are attached to 
insert plate for top 
loading into table; 
same as above 


Turn page for more on router gear 


LIQUIDATION BUREAU, INC. 3602 Н. doth AVE., PHOENIX, AZ 85017 


MUST LIQUIDATE 


BRAND NEW, HEAVY DUTY, CONTRACTOR QUALITY 


POWER MACHINES 


at far below dealer cost 


for comparable models! 


WOOD, PLASTIC, ALUMINUM CUTTING 
Vo Н.Р. - 14” BAND SAW 


Here is a sturdy band saw that's ideal for your general purpose 
straight and intricate sawing. It easily cuts through material 
up to 2" high and 13" wide. Its powerful Y2 H.P. motor will 


meet most cutting needs. 

om Sang A Ne fane. PM зч. A98 Compare at | 

EN EM OD caine iot A Bc a | 
++ 968" x 026" x 92.5" 6-teeth per inch Ш OR ONLY 


ee re /2 H.P., 1750 RPM., 110/220V 
aac Us D Ya d EO Pe E Y КЕН 65A" 


m m wm ow 4 b om ok om mom mo 3 4 od ox т o os. 8 od od 


b &8 P B € B w m m b Ho 5 8 ÉR mox m m m S * ok 8 ok TED 


h dá m & n à pu b B b oB ob onm om wow os d 


Y2 H.P. METAL —— 
CUTTING BAND SAW 


Ideal for the home craftsman or professional trades- 


16 SPEED DRILL ni 


ED BELT 
GUARD CASE 


Perfect for 34 H.P. 


home workshop 
or industrial 


These FLOOR or BENCH 
model drill presses are 
really HEAVY DUTY and 
built to withstand years of 
rugged use. 

They drill fast into PLASTIC, 
WOOD, BRASS, ALUMINUM, 
CAST IRON and STEEL. The 
base and head are made 
of fine-grained cast iron 
and the column is ex- 
tremely heavy for rigid and 
smooth drilling. The table 
swings 360° and tilts 0° to 45°. 
The powerful 34 H.P. motor and 
variable 16 speeds deliver maximum TABLE 
drilling efficiency. TES 360" 
Compare the features. ..compare the USO pe^ 
price... you'll quickly realize what а à 
value these are! And (at a savings of 
up to $500.00 over comparable 
| fasti we know they'll sell out 
fast. Be sure and call or mail 
your order right away! 


SPECIFICATIONS: 

• 1114" dia. table with "T" grooves 
+614" from spindle center to stand base • 
Spindle to base (max.) 2336" * Spindle 
to table (max.) 1514" • Chuck is 5%” No. 
3 J.T. Arbor * Morse 2 taper • Capacitor 
start 110V motor; 10 Amps. * Weight 
(bench) 160 Ibs. (floor) 180 Ibs. 


DESIGNED E 
FOR E 


INDUSTRIAL || | Д 


d 
man! Converts fast and easily to VERTICAL position. — | C 
Ompare smon 
SPECIFICATIONS Compareat |, үе CASTIRON ЧЫ 
* 3 Blade speeds-65-120-220 FPM. - | p ьа Кое Ч - 8 та 
: Heavy-duty construction NT THEY COFOR ONLY $ 00 ee =, 
«Tat rrr iting & notching, ا‎ | i ee 
* O/R Height (horiz.) 38" Vert | T 
E үткер $ OUR LiQuIDATION PRICE | 
17S RM: Capacity 412 round 4 16" rectangular FLOOR - 
Blade size V/x64/2x.025'- WT. 153 Ibs. MODEL 7 
i gp | 
` &' DELUXE mm — 
7 XU Ai ec. ATTACHMENT 
ng. aper cus, jointing an ede, a A phere ga м | 
SPECIFICATIONS com 0% at E nen 
Er | E CAPACITY WO Ê" РЕЧИ М. FLOOR SA MODEL press 
i ЖО RPM 11.400 UTSMINUTE. ЗЇ CREDIT CARD CUSTOMERS eB, 
et d * Table surface: 39171 x ; Hd 
j « Fence surface: 341271. x IHH. VISA/MASTERCAR 
МЕГ «Fence titing: 0-45° (Let or righi). | | i i 
а ow 278 ORDER TOLL-FREE 1 -800 992-0887 
i | % Н.Р.- WT. 151 s. „А ками BUYERS, CALL FOR DISCOUNTS! 
7 Î LIQUIDATION BUREAU, INC. Dept. A4G-12 
L 10 TABLE SAW | OENIX, А2 8501 | 
— =, ~ Wade for professional use, this contractors table L2 cH 1158.062 FLOOR DRILL PRESS @ 5189.9 ea. | 
we = m ku Ein Mod hom ach domes — e biye! gana =N n | 
is Compareat | — — W TABLE SAW @ 5299. | will pay Truck driver the | 
M SPECIFICATIONS: | 65" ea 
ишити. pq NM —— i eaten Hace Res. add 6% tax) "| 
ELLA is Ws 70-06 БЕНОМ T — ан) | 
ATN X360 x 47H. Capacities: Depth а 1 
JW and 24 at 45° - jr ше. j 
Distance aft ol зше 121%- Ba Sit s JI | 
1 H.P. POLES + Соны и = 
‘All machi ith ۴ | 
QUI ATION machines come wi 
Please no C.0.D.'s • Orders | 
LIQUID BUREAU НС. BR YEAR PARTS WARRANTY Eu bui HE : 
ICI i ivery pe 
Authorized liquidator of Consumer Products | ї check add 2 to 3 weeks. Е 
3602 М. 35th AVE. PHOENIX, AZ 85017 SATISFACTION GUARANTEED L —— qd 


Router-gear roundup 


9GT25456 | 18" x Stamped-steel top 


Table Craftsman 
Router | 1314" x 
Table | 11" 
96725444 Ѕате аѕ Jointer-planer-type | Die-cast-aluminum top 
above fence 
96725443 Same as Jointer-planer-type Same as above 
above fence, dust-collector 
outlet, roller guide 
Hirsh TRST 2 30 18" x 13" Molded-plastic top; 
x 11°, can also be used as 
sabre-saw table 
TRST3 45 18" x 13" | Has front-mounted off- | Same as above 


x 1415" on switch 


Vermont 396 Deluxe 1238" x Two fences, trammel Stamped-steel top; use | 
| American | Router & 1858" x bar | also for sabre saws 
Saber Saw 105%" | 


Table 
395 


13Me" x 


Plain flat top, no miter 


Economy 18" x | gauge 
Router & 1078" | 
saber Saw 


Table 


Beall Wood 
Threader 


Can be ordered for one 
size thread only at 
prices from $58 to 
$67; add other(s) later 


129 


Threader Beall Includes matching taps 
for female threads; 
includes cutter bit 


Cuts l2", 
3/4", and 
1" dia. 

threads 


3-D | Craftsman 
duplicator 


96GT25189L 
Router- 
Recreator 


3-D up to 
В” cube, 
signs & 
plaques to 
10" x 24", 
spindles to 
24" long 


Includes shelves, 
mounting blocks, 
stylus rods 


18" tall x 
10" dia. 


Includes 3-hp 
router and bits 


Optional $49 adapter 
allows spindle-gunstock | 
carving to 8" x 36" 


Pin router is named for its guidance: a 
pin that protrudes from the table di- 
rectly under the router bit (top photo); 
the router mounts on an overarm. You 
tack a template to the back of your 
work, then place the template over the 
pin. As you move the work, the pin rides 
the template grooves and the router du- 
plicates them in your workpiece (photo 
above). Pin routers can also cut dadoes, 
rabbets, and edge bevels against pin or 
fence, and they allow inlay work, mor- 
tising, and laminate trimming, as well. 


40" tall x 
14" dia. 


Optional $99 adapter | Unit is floor model; 
allows spindle-gunstock | includes router 
carving to 8" x 60" 


40" tall x 
20" dia. 


B" x 28" 
x 3"deep 
capacity 
12" x 28" 
x 3"deep 
capacity 
22" x 28" 
x 3" deep 
capacity 


2,250 12" x 28" 
engraving 
area 


Optional $109 adapter | Same as above 
allows spindle-gunstock 


carving to 8" x 66" 


| Mountson 24" x 32" 

or larger work surface; 
| patterns must be flat- 
backed 


Uses 2-level work area 
with tracing stylus on 
lower level, router on 
top level 


Machine base not 
included 


| Same as above 


Same as above 


With ball-tip stylus for 
duplicating pictures, 
logos, line drawings 


Includes 1-hp 
router motor 


2-D Kimball 
duplicator Wood- 
| Carver 


Rustic Guide-All || 20" x 32" | Mirror-image templates | Larger optional base 
Shop Model 2 base are moved undertop- | sizesare available 
mounted stylus; router 
| under table cuts work 


Adapts most routers for | 
common guide 

bushings and for 
laminate-veneer 
trimming 


Vermont 
American 


Universal 
base 


and Guide 


859 
Router Roller 
Edge Guide 


Bushing Kit 


Turn page for more on router gear 
MANUFACTURER AND SUPPLIER ADDRESSES 
Beall Tool Co., 541 Swans Road N.E., Newark OH 43055; 


BC, Canada (sold in the U.S. by Constantine, 2050 East- 
chester Rd., Bronx NY 10461, and Woodcraft Supply Corp., 


Spindle lathe guides the router as it 
travels over slowly rotating stock while 
the cutter mills the desired shape. In- 
dexing head and cable-feed mecha- 
nism let you rout straight grooves, 
flutes, and spirals, or trace templates. 
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Black & Decker Manufacturing Co., Towson MD 21204; Cen- 
tral Quality Industries, Inc., Polo IL 61064; Craftsman Tools 
(Sears, Roebuck and Co.), Sears Tower, Chicago IL 60684; 
Dupli-Carver, 4004 W. 10 St., Indianapolis IN 46222; The 
Hirsh Co., 8051 Central Park Ave., Skokie IL 60076; Hobbi- 
Carve (Kurt Manufacturing Co.), 1720 Marshall St. N.E., 
Minneapolis MN 55413; Kimball Woodcarver, 2602 Whitaker 
St., Savannah GA 31401; Leigh Industries Ltd., Quesnel, 


Box 4000, Woburn MA 01888); Marlin Industries, 3537 
Old Canejo Rd., Suite 104, Newbury Park CA 91320 (catalog 
$1); Porter-Cable Corp., Box 2468, Jackson TN 38301; The 
Rustic Shop, 7431 Artesia St., Buena Park CA 90621; 
Shopsmith, Inc., 750 Center Dr., Vandalia OH 45377; 
Vermont American, Box 340, Lincolnton NC 28092; Wing 
Sales and Distributing Co., Box 1360, Payson AZ 85541. 


на UNHEARD WORDS 


I would like to say at this time I'm at a 
S © Т 7 loss for words where my monster maul is 
concerned. One of your customers de- 
scribed it well, “Find me a place to stand 
and I'll split the world." One thing I 
never expect to read in the Sotz News is 


someone ordering another maul because 
` FAST-N EASY WOOD SPLITTING а 


he wore his out! І haven't had a chance to 
fire up my stove yet but by following your 
directions it was a piece of cake. In this 
competitive world today it's indeed a 
pleasure to deal with a company such as 
yours. Your products are exactly as 
stated and your prices very reasonable. 
As for the guarantees, they are almost 
unheard of elsewhere. I'm really looking 
forward to my new cart. There's still a 
lot of firewood to be moved to the pile. 
Charles Abbott, Absecon, NJ 
BIG BOY “POPS” LOG! 

I live in the Town of Webster which 
borders on Lake Ontario in Upstate New 
York. The winters here are long and cold, 
so myself and many of my neighbors have 
resorted to heating with wood to reduce 
high heating bills. Two years ago, I 
purchased a Sotz Monster Maul, and 
since then I have split numerous cords 
of wood with the tool. Much of that wood 
| could never be split with a standard 6 to 
8 Ib. maul. Many of my neighbors have 
since purchased your maul, and they are 
equally impressed. One of my neighbors 
thought he was too small to swing the 
monster maul, but found after borrowing 
mine that at 5'5'/135 lbs., he was able to 
"pop" logs apart with great ease, just like 
the "Big Boys." Thanks to Sotz, our 

splitting chores are actually enjoyable. 
Kirk L. Koenig, Webster, NY 

A GIFTED GAL! 


I have just finished reading several Sotz 
letters from satisfied customers in Organ- 
ic Gardening magazine. Most of the 
letters are about the 15# (total weight) 
splitting maul. As a petite woman I have 
a fairly difficult time with that maul. Last 


1-YEAR TRIAL OFFER 
AT OUR RISK 


DELIVERED (INCLUDES TAX) 
LOWER PRICED THAN IN 1980 


| OUR 27th YEAR 


| Ends broken handles, stuck axes and Bi 
flying wedges. 


eHardened splitting edge lasts and 
lasts. Resists deforming. 


eSplits most logs in one lick. 


| *No struggling lifting heavy logs up to 
high priced power splitters. 


* No gasoline, no set-up, no takedown, 
«Shape of head prevents sticking. 
| eDrop'em, saw'em, stand'em up and 
| 


splif'em. Christmas one of the best gifts I received 

IT «No gimmicks, just simple physics. was your 11/ (total weight) maul from my 
husband. Surely there are many women 

out there who would love to know the 

GUARANTEED 1O YEARS lightweight version is available. Why 

| AG AINST FAILURE don't you advertise it along with the 


other? I'm sure you would top quite a 
large consumer group. A Satisfied Mini- 
Monster-Maul owner, 
Carolyn Hewes, Fort Jones, CA 
(Consider it advertised! The lady's maul 
may be purchased for just $21.50 de- 
livered, and $18.50 factory pick up.) 
IT'S A MUST! 

I have been splitting firewood for home use 
and sales on the side for about eight 
years, since I moved into my own house 
and found out what a crook the oil man is. 
As a form of exercise splitting can be fun. 
But on any type of a commercial basis it 
stinks. And electric or gas powered log 
splitters are expensive, unreliable and 
don't last or work as well as the Monster 
Maul. My wood business has grown to the 
size on the side where it's either another 
Monster Maul or nothing. Thanks for 
developing and making a product that is 
a must to anyone who is splitting wood. 
I can split with your Maul 30" red oak 
with one shot 9 out of 10 times. 

Leonard Pouder, New Rochelle, NY 


For many years, you've seen our ads 
and read unsolicited letters from folks 
er just like you, saying how unbelievably 
effective the Monster Maul really is. 
Try a MONSTER MAUL AT OUR RISK! 
| Within one year, if you don't think it's the 
fastest, least tiring method of splitting 
firewood, let us know, and we will give 
B you your money Баск, including 
shipping . . . plus it’s guaranteed against 
failure for 1O years. 


| Weight: (Total weight 15 Ib.) 
Price: $19.94 Factory pickup. 
$24.94 Delivered to your door. 


VISA or MASTERCARD RUSH ORDERS 
CALL TOLL FREE 1-800-321-9892 
Inside Ohio 1-216-236-5021 
OR SEND CHECK OR MONEY ORDER. 
Sorry No C.OD.'s 


| 


Too! 


as a 

training. Besides, 

ork is asc т If | can 
nybody can 

ee oh d, Kan. 


Glen Johnson, Larne 


Make Up to $12.50 an Hour—even while learning! 


: Be a LOCKSMITH 


If you enjoy fixing things, you're a "natural" enable you to get your share of this always- 
to make hundreds of EXTRA DOLLARS a profitable business. Hundreds we've trained 
year in the fascinating business of Lock- are doing ії. So can YOU. 

smithing. Rising crime has increased de- MAIL COUPON to discover how Locksmith- 
only one Locksmith for every 17,000 people! ing spare time — ог in your own full-time 
COLLECT CASH PROFITS ALMOST AT ONCE! business. Ideal for retirement—good jobs, too. 
You're “in business" ready to make $5 to $12.50 FOLEYBELSAW INSTITUTE, a Field Bldg. 
an hour a few days after you begin Foley- Kansas Gu Mo. Sats 

Belsaw's shortcut training. Easy, illustrated les- 


sons complete with ALL practice equipment М. Hunt, Wilmington, Del.—''| make $50 a 
PLUS эши». week extra." 


€ ALL TOOLS YOURS TO KEEP дауа. pee amas Mareen ыздын 


® KEY MACHINE YOURS TO KEEP all 7) £d Boyle, Pittsburgh, Pa.—" My business goi 
lox txt | Vai y's 


THIS DO-ALL PRO FOLEY-BELSAW INSTITUTE, 10353 Field Bldg. 
Kansas City, Mo. 64111 


p MACHINE YOURS || Rush FREE book, “Keys to your Future." | 
TO KEE! KEEP! Namê 


бай ааа ааа $25 | 
ato $40 a week Address 


to your in- т | : 
wane. ..and City... State. | A Zip .. 


you 2 perry LL TID um um um mii 


ATTENTION KEROSENE HEATER OWNERS! 
15 DAYS FREE TRIAL! 


IF THE ALADDIN® KEROSENE HEATER FAN 
DOESN'T MAKE YOUR ROOM FEEL MORE 
COMFORTABLE, WE'LL REFUND EVERY 

. PENNY! 


CATCH ON 


MASTER COMPUTERS 
IN YOUR OWN HOME! 


LEARN PROGRAMMING 
AND APPLICATIONS 


Now yOu Can tearn about compulers 
Operations. programming... apphca. 
tions... Software, Everything you түнүн 
wanted tà know. Write your oan. pre 
grams, Or customize реле pro 
grams Make a computer ta c exactly 
whal you want it 1o do. Benefit trom 
becoming “бот шагат е" Today. Its 
alkin inia one educational package! 


| eem | 


А 


Warm air is circulated 
outward for greater comfort... 
and you still save energy! 


A COURSE IN COMPUTERS 
AND BASIC PROGRAMMING | 


NO PREVIOUS COMPUTER | 
EXPERIENCE NEEDED | 


The entire course d “user Гаты у" written 
з simple language. thats: easy Tor à. ] 
inne ter understand, You will LEARN 
BY DOING using a real computer: there | 
markable VIC-20 COLOR COMPUTER. | 
Andits yours to keep, included with tra | 
Course | 


А СОМУЕМ!ЕМТ WAY TO LEARN | 


=" Next to your kerosene heater, the 
new Aladdin heater fan may be the best investment in 
home heating you'll ever make! If you're not completely 
satisfied within 15 days, we'll refund the purchase 
price-including handling and shipping. 


jus 33995 Aladdin. 


Call Toll-Free 1-800-251-4535, Ext. 59 
in Tennessee Call Collect 615-748-3693, Ext. 59 


Pragr cy вї your own speed. in UNE spare time, in your own home Take the 
mystery ошї of word procassir compulemnmzed accounting... maintaining 
data fi le & and much, much ma "i: | 


| 
| Getstarted now in the fast-growing field ûf computers, and CATCH ON tothe | 
chnology of the future... COMPUTERS! 


[== = ed ир тыр їп. шїп шз ш чш ш шл иш шн аш аш: аш ШЕ SSSA] Sand today tor your {тее niormaticn | age. No obligation 
И, SGHOOLS, GENTEH FORC COMPUTER EDUCATION 
1745 50, Vermont Awa., Los Angeles CA 20006 


i 
| Мате 
: Address 


E" 
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Hemphill Schools ... THE INTERNATIONAL CHOICE 
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HEMPHILL SCHOOLS 

CENTER FOR COMPUTER EDUCATION 
1714 SO. VERMONT AVE 

LOS ANGELES, CA 90006 


YES! Send me information on how I can learn about computers 
and programming at home! 


Signature 
(Required for all credit card purchases) 


t Or, make check payable to: Aladdin Industries, Incorporated 


{ Amount: $39.95 per fan, add $5.50 handling and shipping 
! per fan, plus sales tax (Tennessee residents add 634%) 

# and mail to Aladdin, Dept. 59, P.O. Box 100960, Nashville, 
s Tennessee 37210. 


Cet tt tt tt ttt er rey Й Diar rl ice ی‎ a فا‎ аа ےا ان ہے ئ ایا‎ a ea ae ee гаа сеа iair ےھ کے‎ 
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Router-gear roundup 


Craftsman Edge Crafter, used with 
router table, makes wavy-edge or pie- 
crust table tops and other oval or 
circular items up to a 30-in. diameter. 
Pilot and template cam are attached to 
work. Cam follower on overarm moves 
work in and out as cutter forms edge. 


3720 


Letter-sign sets let you make profes- 
sional-quality signs. Plastic letter and' 
number templates snap into holder and 
guide router bushing. Shown left to 
right: Vermont American set, Black & 
Decker set, and Craftsman Rout-A-Signer. 


Router pantograph has adjustable- 
position arms that let you trace a pattern 
with a stylus while the router creates 
a reduced-size duplicate. You can use 
supplied letters and patterns or make 
your own. Neat work requires practice. 


Now, give your kids a real 
phone that's real fun. 


New FunFones. Special Offer—$19.95 ۴ 
Great Gifts 


If you want to see some happy faces, give your kids a 
new FunFone. 

. FunFones are uniquely designed, precision pushbutton 
phones that do a lot more than most phones. They plug into 
rotary or touch tone phone jacks and can be used with long 
distance economy services (like MCI). 

And at just $19.95 each, they're also easy to 5 ges. You 
will save money by buying direct from 
the importer. » 


So give your kidsthegiftthat's NEW Auto Compass 
a joyful learning experience. | & Digital Clock 
A FunFone. B Liquid magnetic compass shows 
you the direction clearly. You'll 
never get lost again. 
Panda Phone m Advanced quartz digital clock 
PD-200 with liquid crystal numerals. 


Shows month, date, hour, 
minutes and seconds. 

ш Convenient swing-out stand with 
adhesive mount attaches to your 
dash board in seconds. 

B Comes in a handsome black and 


go design. 
ly $7.95 


Features: Red (LED) 
lamp lights up to 
indicate incoming 
calls, Ringer on/off 
switch, 17 digit last 
number redial mem- 
ory system, dynamic 
design for comfort- 
able holding. Comes 
in white. Size: 5" H x 
3" Wx 2%” D. 


i NEW 3-in-1 Digital Clock 
Features: Red (LED) lamp Tape Measure/Key Ring 


lights up to indicate incomin 


calls, Ringer on/off switch, 1 m Advanced digital clock with liquid 
digit last number redial crystal numerals. Displays 
memory system, dynamic month, date, hour, minute and 
design for comfortable seconds. Accurate to-the-minute. 
holding. Comes in green and п Sturdy key ring with rugged link 


chain holds many keys 
m Slide-in, slide-out tape measure 
with metric and inch scales. 


black. Size 115" Hx 7129"W x 


Only $6.95 
Frog Phone P.B.I., Inc. 
FG-100 11 Moonachie Road, Dept. FW1 


Moonachie, N.J. 07074 

Please send me the following: 
FunFones: Check & indicate quantity 

O | Panda Phone (PD-200) 

[1]. .. FireFly (FF-300) 

O |. Frog Phone (FG-100) 

@ $19.95 ea. plus $2.95 for post. & hand. 


Auto Compass & Digital Clock: 
О dives plus $1.95 for p. & h. 


Features: Electronic tone ringer, 17 
digit last number redial mem- a 
ory system, dynamic design af 

for comfortable holding. a 
Frog's eyes light up a 
when making or re- gi 
ceiving a call. E 
Comes in green 4 


with beige 3-in-1 Digital Clock: 

base. Size: О $6.95 ea. plus $1.75 for post. & hand. 
5" Hx o Оет 3 @ $5.95 ea. plus $2.50 for post. 
Зе" Wx 

2X" D 


j ou are not fully satisfied, $2.95 for post. & hand. 
sdb ic Thc product within 30 5 Check or Money Order enclosed. 


days for a prompt and full re- N.J. residents add sales tax. 
fund. Name 


! | ASBIEBE d————— o x 
DEALER INQUIRIES INVITED State. др 
Tel: ER mogum | A smile MD you dial LZZ ZZ 
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Taking Care of Your Car 


By STEVE MERCALDO 


Got a useful car tip? Send it (with Social Security No.) to Car Care, 
POPULAR Science, 380 Madison Ave., New York, N.Y. 10017. We'll pay 
$50 if we use it. If two or more readers send the same tip, payment 
goes to the one with earliest postmark. No tips can be returned. 


$e erm) | 


TRANSMISSION 
EXTENSION 
| HOUSING 


\ 
NN 


DRIVE-SHAFT 
U-JOINT YOKE 


| Rear-seal leak 


| A chronic oil leak from the rear of a stan- 
dard or automatic transmission can usu- 
ally be traced to excessive clearance be- 
tween the drive-shaft U-joint yoke and the 
transmission extension-housing bushing. 
A sloppy fit allows the yoke to wobble and 
destroy the rear seal. To check for play, 
grasp the drive shaft close to the transmis- 
sion and try to move it up and down. If 


Tape tip 


A box-end wrench is a handy tool for re- 
moving hard-to-reach fasteners. But rein- 

stalling the nut or bolt is often difficult 
because the wrench wont hold the loose 
fastener. 

Try this: Wrap the end of the wrench 
once or twice with masking tape. Then 
carefully push the nut or bolt through one 
side. The tape should hold the fastener in 
position until you have firmly secured it. 
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the play is excessive, remove the drive shaft, 
and check both the yoke surface and the 
extension-housing bushing for wear. A spe- 
cial tool for removing the bushing with- 
out taking the transmission out of the 
vehicle is available from tool-rental shops. 
Install a new seal, and replace the drive 
shaft. Remember to top off the transmis- 
sion with the proper lubricating fluid. 


FAST-IDLE CAM 
` CHOKE CLEANER 


Fast 1dle 


To prevent stalling, it’s important for an 
engine to fast idle for a short time after a 
cold start-up. Increased idle speed is pro- 
vided by a fast-idle cam linked to the car- 
buretor choke plate. When the choke closes, 
the cam opens the throttle, which increases 
the engine’s speed. Dirt can make the cam 
stick, which results in no fast idle occur- 
ring or in prolonged fast idle. Choke-clean- 
er spray will clean and unstick the cam. 
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FOAM BOARD 


Es | È ме 
| Chill barrier 


| When you're working under the car dur- 
ing cold weather, place a sheet of Styro- 
foam insulation board on the garage floor 
to keep the cold and dampness away from 
your body. It's also a good idea to carry a 
sheet of Styrofoam in your trunk; it can 
take the discomfort out of an emergency 
repair on the road. Also, loose parts that 
are pressed into the foam won't roll away. 


Plug it 


To readjust most drum-type brakes, a small 
plug must be removed from the backing 
plate to gain access to the star-wheel- 
adjuster teeth. Always replace this plug 
after adjustments. Failure to do so will 
allow foreign matter to enter the brake 
mechanism, which can cause problems. If 
you lose the plug or badly damage it dur- 
ing removal, a replacement plug can be 
purchased at an auto-parts-supply store. 


SPECIAL 
AIR TOOL OFF ER 


MUST BEL 


We are buyers and sellers of merchandise 


IQUIDATED 


that must be moved quickly at reduced 
prices due to distress situations. 


YOUR 
CHOICE 


VALUES TO $119.00 


$37. 


PT 834 1/2" DRIVE AIR 


IMPACT WRENCH 
PT 135 3/8" DRIVE PALM GRIP AIR WRENCH Capacity (Size) 1/2" 
(BUTTERFLY) Square Drive 1/2" 
Av. Torque(Ft.Ibs.) Up to 300 
Capacity (St. Bolt Size) 3/8" Operating PSI 100 
Square Drive 3/8'' Air Consumption 3-1 /2''СЕМ 
Av. Torque(Ft.Ibs.) 100 Air Inlet 1/4" 
Operating PSI 90-120 Hose Size Min. 3/8" 
Air Consumption 2-1/2 CFM Length 6'' 
Air Inlet 1/4"' Weight 4-3/ 4lbs. 
Hose Size Min. 3/8 | | i 
Length 6-1/4" AH 7 AIR HAMMER WITH 7 CHISELS 
Weight 2-1/21bs. e 150mm Air Hammer 
e Delivers 5000 Blow Per Minute 
SANDER (JITTERBUG) è Bushing Splitter 
; * Ripping Chisel 
Orbital Stroke 3/16" • Weld Buster 
Paper Size 3-2/3''x9"' • Tapered Punch 
Length 7-3/8"' s Mott | T 
Air Consumption 6CFM : cic ie nien 
Air Inlet 1/4" * Ripping Chisel 
speed 8,000RPM 
Weight 4 168. M à à Aa A, 


Б АМҮ v3 c 


PT 515 6" RANDOM ORBITAL 
SANDER (DA) 


Orbital Stroke 3/16" 

Speed 10,000RP M WE PAY 

Operating PSI 60-100 AIR TOOLS THE FREIGHT 

Air Consumption 4CFM 

Hose Size Min. 3/8" ID 

Air Inlet 114° 

Pad Sizes - AM ш | | 

Weight Albs. TOLL FREE 800-251-0205 coo | 
or Phoenix Call (602) 269-0811 Ss ae 


“A y 


PT 138 3/8" DRIVE AIR RATCHET ғ Master Card or VISA customers can order by phone 
NIS sg ge [ AMERICAN MERCHANDISE MART, INC. Dept. PS-123 
Air Consumption ACFM 3515 М. 43га Ave., Phoenix, AZ 85019 
| Air Inlet 1/4" | Please send the tools that | have checked below. 
Capacity Hose Size Min. 1M 7 My Check or Money Order in the amount of $ . is enclosed. 
(St.Bolt Size) 3/8" Overall Length 10" | (Arizona Residents add 6% sales tax). "Add $4.95 freight and handling charge 
square Drive 3/B" Weight 2-345 for air tools, $10.00 for grinder and stand. 


1 MasterCard Acct. No. 

Expiration Date — 0 OoOo 
Allow 4—5 weeks for delivery. Add an additional 2—3 weeks if paid by chack. 
Sorry no COD orders. *We pay the freight on air tool orders of 3 or more tools. 


PNEUMATIC TOOLS AT $37.00 EA. INDUSTRIAL QUALITY 
OR 3 FOR $98.00 BENCH GRINDER 

‚1 PT135 3/8'' Butterfly Impact Wrench O BG6SO 6'' Bench Grinder 
1/2" Pistol Grip Impact Wrench and GTS10 Stand at $64.00 


(1 РТ500 Orbital Sander = E 
t: AH7 Air Hammer with 7 Chisels [1 В6650 6" Bench Grinder only 


Charge ту: Û: VISA | 


INDUSTRIAL QUALITY 6” BENCH GRINDER 
Features—lubricated for life shielded ball bearing motor assuring 
smooth grinder performance * enclosed capacitor start motors 
* adjustable tool rest for height and distance from wheels * adjustable 
spark deflectors • motors and wheels are dynamically balanced for 
even rotation * oval end bells and streamlined design motor for greater 
grinding clearance * dust exhausts engineered to increase airflow. 


BG 650 6’’ ELECTRIC 


at $39.00 
| . РТ515 Dual Action Sander 
BEN CH GRINDER | as прозира ns Г1 GTS10 Pedestal Stand only 
1/2 H.P. Motor. 115 Volts, 60 Cycles, INT CLEARLY at $29.00 
3450RPM Single Phase. Grinding PLEASE PRINT CLE, 
Wheels. Grinder Only —$39.00. Name 
GTS 10 PEDESTAL Address | 
UTILITY STAND City State Zip 
OUT THE DOOR рог Grinders, Vises, Motors. 31-inches Phone 
AT high from the floor to the table. 
h | Includes: Base, Column and Table. Offer good in the contiguous 48 states only. Sign Here 


Customers in outlying areas: |f truck carriers do not normally deliver in your 
area, please advise us of a town address of a store, friend or truck terminal 
where merchandise may be shipped. 


4 


= Stand Only—$29.00. ~<A, i = 
$64. BOTH GRINDER & STAND Ане > 
AMERICAN MERCHANDISE MART, INC. 


All merchandise is a factory new (perfect) and carries a 6 month parts 


warranty 


“Say, Smokey—” 


A clinic on cars by Smokey Yunick, 
America’s most famous mechanic 


Back to basics 


I think I'm speaking for a host of readers 
when I ask: Why don't you give clear and 
simple answers to questions people ask 
about auto problems? I think you could give 


more-simple details on these problems and | 
repairs, so the average layman could under- — 


stand. As it is, only an auto technician can 
decipher most of your answers. | 
Cecil F Burriss, Greenville, S.C. 


I agree with vou. Read my answers of 20 
years ago. They were much simpler. What 


you and I want is as easy as explaining | 


how the space shuttle works in terms that 
anyone could understand well enough to 
repair it. What do you think my or anyone 
else's chances are? I have said over and over 


are not. 


Danger: frozen battery 


Frozen batteries cause problems and inju- 


| ries every year. How can you check a no- 
maintenance battery to see if it's frozen | 


when boosting a car? With the old batter- 
ies, which had caps, you could look inside. 
I think there should be a warning some- 


| where on the battery. 


P. L. Fortney, Smithers, B.C. 


Unless vou can see the liquid, there's no 


| that a good car is simple—but today's cars | 
| Check the voltage to the coil. I have a feel- 


way to tell whether a battery's frozen—or if | 
it is, how badly. With slight freezing you | 


can probably get away with it. But a bat- | 


tery that's frozen solid is a bomb because 
of the terrific pressure that builds up when 
boosting. Sure, there should be a warning. 
But how to word it and where to put it isa 
can of worms. Today's new batteries are a 
problem to be solved, but the basic prob- 
lem is: Should the car be built for a do-it- 


yourselfer or a pro? I say a car isn't worth | 


a damn unless the average owner can han- 
dle maintenance and light repairs. 


| You have to live with it 


My 1982 Buick Skylark with a V6 has 
lacked power, hesitated, and stalled since 
it was new. Its cold performance is espe- 


| cially poor, and taking it to three different 


shops hasn't helped. Can you recommend 
any relief—-installing a new carburetor and 


| distributor without the computer, deleting 


the EGR, or whatever? The computer sys- 
tem has me stymied. 
James T. Cook, Panama City, Fla. 


Do not attempt to bypass anything. If you 
can find a dealer that has a mechanic who 
understands the system, the car can run 


fair; but it doesn't seem to stay that way | 


means changing the carburetor and igni- 


174 | POPULAR SCIENCE 


| very long. To jump around the system 


tion, bypassing the computer, and neutraliz- 
ing the EGR. All are expensive and illegal 
procedures. Your predicament ts like a thou- 
sand I've seen. The system is no good, and 
we cant diagnose tt and follow the weekly 
service bulletins at the same time. It seems 
to be better in 83. but that's not much help 
for people with earlier models. 


More low-rev misfire 


The item Low-Rev Misfire in your June col- 
umn describes my 1982 Plymouth Reliant 
exactly. l've made repeated trips to the 
dealer, and the tests on the scope look good. 
All the plugs foul, not just one. New plugs 
and carburetor and timing adjustments 
haven't helped. 

Henry J. Arbeiter, Brooklyn, N.Y. 


ing you may find it incorrect because of а 
bad resistor. 


Double trouble 


1 have troubles with the two cars I own. 
One, a 1980 Ford Fairmont with a 200- 
cu.-in. in-line six, usually dies once or twice 
after starting and then runs fine until the 
automatic choke turns off and the temper- 
ature-activated vacuum controls start to 
change position. Then the car hesitates but 


doesn't die. Installing a carburetor kit | 


didn't help. The other car, a 1980 Buick 
Regal with a 231-cu.-in. V6, misses and 
idles roughly, even though I replaced the 
plugs, plug wires, electronic module, PCV- 
valve hose, and EGR valve. I also checked 
the timing and adjusted the idle screw. 


Га say both cars have improper mixture, 
not necessarily because of carburetor trou- 
ble but because of emission-related equip- 
ment that lets in improperly controlled 
EGR. There's probably an exhaust-system 
problem with the manifold-heat, carbu- 
retor-air-temperature, or water-temperature 
control. Any of these can affect EGR and 


ignition timing. Check the crankcase-PCV | 


system and hose, and look for improper ig- 


nition timing by the automatic advance. Put | 


the engine on a late-model Sun Engine An- | 


alyzer, and I'll bet you'll find both problems. 


Figures don't add up? 


While reading the car test 1n a recent issue 
of PS I discovered that the EPA mileage 
figures, highway and city, for a particular 


car seemed to contradict the PS fuel-mile- | 


age test for steady-state mpg for the same 
car. The steady-state figures show that at 
55 mph, the car gets 43.3 mpg, and at 35 
mph, it gets 66.5. The EPA figures indi- 
cate that the car gets better mileage at 55 


mph than in the city, at approximately 30 
mph. Which is true? Please explain why 
the mileages are what they are. 

Michael Lee. Vancouver, B.C. 


Here are the reasons: The EPA tests are 
not steadv-state tests—thev include stops 


| and accelerations. Steady-state-test results 
| are always higher. Citv driving has many 


stops and waits at traffic lights: the engine 
runs longer per mile traveled, and the vehi- 
cle mass must be accelerated. This means 
having to use the fuel power system for more 
fuel. Thus. city driving is always the low- 
est number. 

In steady-state driving, the faster you go, 
the lower the mileage—assuming that the 
optimal gear ratios were used for testing, 
and you can be sure they were. The reason 
is aerodynamic drag, which is squared with 
velocity. To appreciate this, stick your arm 
out the window at 30 mph and again at 55 
mph. This is a simple demonstration, but 
it tells the story. Why are there differences 
in the three tests? Wind, road conditions, 
and driver technique, as well as the car 
itself, can vary enough so that it's hard to 
get random tests closer than 10 percent. 
What good are these tests? They're some- 
thing of a starting point for the buyer. 
The only thing that's important, though, 
is the long-term tank mileage. That weeds 
out the bull. 


Good compromise 


Im wondering whether to buy a front- 
wheel-drive car. These cars have 62 to 65 
percent of their weight on the front wheels, 
and it seems to me that such a car would 
have bad understeer and that there would 
be excessive front-tire wear. From the 
standpoint of handling, wouldn't 58 per- 
cent of the weight up front be better"? 
Edward F. Unser, Suffolk, Va. 


If the only consideration were vehicle dy- 
namics, you'd be right. But think about 
economy. Economy means a small car, a 


| small engine, and maximum room. And 
Jimmy Everett, Port Neches, Texas | бы 


when you also consider the 55-mph speed 
limit and the reduced fuel use and better 
traction of front-drives, the bottom line is 
that a front-wheel-drive vehicle is a good 
compromise. 


Cracking windshield 


The windshield on my 1982 Mercury Lynx 
has cracked and been replaced twice. The 
cracks are not caused by flying objects. 
What do I do after the warranty expires? 

Eugene Cozzi, Barre, Vt. 


My guess is that the windshield opening 
has a metal part that touches the glass or 
that the metal of the windshield opening is 
not in the same plane as the glass surface. 
When the car gets in a twisting moment, 
the windshield opening flexes and either 
loads the glass or twists it. 


Got a car problem? Send it to: "Say, Smokey —," POPULAR 
Science, 380 Madison Avenue, New York, N.Y. 10017. All 
letters are read, and those of widest interest are answered 
in this column. Due to the large volume of mai!, Smokey 
cannot reply to letters not selected for publication 
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Burns over 24 hours 


TRY A SOTZ HEATER FOR 
ONE YEAR AT OUR RISK! 


Produces more heat than 2 or 
3 high priced woodstoves. 


eTremendous radiating sur- 
face area gives you more 
heat with less wood. 


Airtight design and draft con- 

trol engineered to limit the 
amount of oxygen entering 
stove for controlled, safe, 
efficient heat. Prevents over- 
firing so drums can't burn up. 


eLifetime tapered, formed self- 

adjusting door and frame 
seal. No dusty asbestos 
gaskets to replace. 


Thousands in use by U.S. Army, 
Navy, Dept. of Nat. Resources, 
Agriculture, Federal, state and local 
government agencies. 


PRICE: 
DELIVERED FACTORY 
TO YOUR DOOR PICK-UP 
30-Gal.- Bottom $30.94 $26.94 
55-Gal. - Bottom 38.93 34.92 
Top Kit fits both 20.93 17.92 


(Drums Not Supplied) 


VISA and MASTERCARD RUSH ORDERS 
CALL 1-800-321-9892 

(Inside Ohio CALL 1-216-236-5021) 

or SEND CHECK OR MONEY ORDER... 
Sorry, no C.O.D.'s 


SPECIFICATIONS: Door, door frame, flue collar, draft 
control, internal draft channel of 13 ga. steel legs, 
1/8 in. steel hinges. latch, catch of 3/16 in. steel: nuts 
and bolts. Top Drum; Connector flanges. pipe 
assembly, 4 nesting brackets, nuts and bolts, 


Sotz Inc., 13639 Station Rd., Columbia Station, OH 44028 
for 1982, but I think I can afford to buy - 


NO FREE CALENDAR 
Enclosed you will find my check for my 
second 30 gal. single drum kit. I intend to 
use this one to heat a recently built sauna 
and hot tub room. I must join the many 
who have written you to tell of how well 
this outfit works. I have a 900 sq. ft. home 
off the Chesapeake Bay, and am exposed 
to winter winds which tend to drive up 
heating bills. Last winter, I purchased my 
first 30 gal. kit and placed it in my wood- 
heating fireplace. My total cost including 
pipe, paint and the kit was $51.00 
installed. It took 2'^ hrs. to assemble. I 
placed two fans on the stone hearth. I 
then purchased 3 cords of slab hardwood 
for $150.00 delivered. This put the total 
cost of heater, fans, paint, fuel, and extras 
at $205. I did not burn any oil heat for the 
winter including the price of the burner. 
My old oil company called and wanted to 
know why I had not ordered from them. 
I told them that “Sotz had a better idea." 
This, of course, cost me my free calendar 


SOTZ GARAGE SHOP HEATER 
ا‎ 1492 
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Patented INTERNAL DRAFT CHANNEL-Air 
entering top draft control is preheated as 
If is drawn down inside of door and is 
sucked into bottom of heater with a tur- 
bulent action, mixing with the wood 
gases. This makes the Sotz stove tops in ef- 
ficiency. 


SPARK-PROOF DESIGN ... Because of our 
infernal draft channel, hot sparks cannot 
jump out of heater as in others with draft 
straight open to fire. 


one with the money I saved. Several of 
the men I work with purchased kits after 
seeing how well mine heated and they are 
now Sotz fans. I have several neighbors 
who, although, they like the savings that 
they see with my heater, still will not give 
up burning their open fireplaces. I take a 
secret joy in driving down my road and 
looking at their chimneys, each of which 
is constantly pouring out waves of heat. 
My chimney, however, just gives off a 
small whitish mist which keeps me watch- 
ing football on Sundays while they chop 
more wood. Alas, all cannot be as smart 
as me and Sotz. 

David L. Maquire, Balto County, MD 


FIVE KIDS & I 


Please send a copy of your Sotz news- 
letter to: Sandy Giancola Jones ... She is 
interested in building one of your double 
barrel stoves and needs more information. 
P.S. This is the third season I've used my 
Sotz double-barrel and I love it. We (five 


55-Gal. 
bottom kit 
factory pick-up 


3O Gal. 
bottom kit 


2 6 a 94 factory pick-up 
Kit converts 55 gal., or 30 to 15 gal., 
drum (пої supplied) into high 
capacity stoves. 


You've seen our ads and read unsolicit- 
ed testimonials from folks just like you for 
many years. Before you spend $400 to 
S500 on a wood heater, try a SOTZ 
HEATER kit. If (within one year) you don't 
agree if outperforms any wood heater 
money can buy or (within 10 years), if 
ihe kit cracks, warps or burns up, your 
money will be refunded, including 
shipping charges. 


Use of draft control allows you to 
heat large or small areas. Basement 
installation heats your entire home. 
Great for your garage, workshop, or 
cabin. Top drum squeezes 60% more 
BTU's from heat normally lost up the § 
chimney. Heavy steel kit bolts to- 
gether quick and easy. 


«ALL MODELS SAFETY TESTED TO UNDER- 
WRITERS LAB. SPECS. BY GEISSER ENGRS. 


THE ONLY KIT SOLD 


With enough nuts and bolts to complete 
stove. 


eSotz Top Drum Kits include connector 
pipe, others don't. 


e55 Gal. Stove has king size 15%" dia- 
gonal fuel door. Less wood splitting, 
easier fire tending. 


e30 Gal. Sotz has bigger opening (9%4" 
rnd.) than other brands' 55 gal. kits. 


FREE INFO: Add even more efficiency to the already 
super efficient Sotz Stove with a genuine Coming 
Brand* Catalytic Combustor, easily fits existing Sotz 
2-Drum Heaters. Learn about heating water, drying 
wood, fireplace-to-woodstove, 


kids and I) live in a big old uninsulated 
farmhouse and your stove keeps us warm 
as toast in the coldest winters! It's easy 
to load, easy to clean, burns a long time ... 
It's just great! 

Patricia Pattillo, O' Fallon, MO 


EXACTLY NOTHING 


I put in one of your stoves last Fall in my 
basement. An old farm house that cost me 
$1469 the previous year for gas. We have 
had an unusually mild winter so I can't 
compare it exactly. However, I have 
spent exactly nothing on gas this winter. 


It is fantastic. | 
Link Lincheski, Mazon, IL 


GREENHOUSE RESULTS 
The Sotz Double Barrel Kit used at one 
end of my large greenhouse is out per- 
forming a standard wood furnace at the 
other end. Please send me two #55 kits 
for my other greenhouses. P.S. The Mon- 
ster Maul can't be beat. 

John B. Munger, Albion, NY 


| With the Dillon Mk III oxy-acetylene welding cut-. 


ting torch and a little experience you can turn 
out professional results. The unique flame prop- 


erties allows you to weld the more difficult | 


metals such as aluminum simply andefficiently. 


You will also find you make extensive savings in 
the use of fluxes and welding rods. Plus with the 
Dillon you save on Gas! 


ащ 


ALUMINUM 


| 
MARKETING, INC. 

! P.O. Box 378 
Welches, Oregon 97067 / (503) 622-3500 


Sales and Dealer inquiries 
1-800-228-2009 


IN THE DARK ABOUT ELECTRONICS ? ~ 


THEN ENLIGHTEN YOURSELF !!! 
with а subscription fo --- 


COMPONENT OF THE 
MONTH CLUB? 
Presenting an easy, interesting, 

® practical, fun way of discovering 
electronics at a very small cost. As a member 
vou would receive every month a new and different 
component with informative booklet describing the 
component and its characteristics, how it is used, 
how you can use it and experiments you can per - 
form. Also included in the booklet are problems, 
practical applications and а glossary of new terms, 
Previous experience in electricity or mathematics 
is not required, but would he helpful, The exper- 
iments are designed to be performed with minimal 
inexpensive equipment, 


Fill out the form below and start vour adventure 
into the exciting world of electronics ---- Today !?! 
** For ages 9 to 99--- 


шш ш ш ш ш ш ш ш NM ш NM M M NM ш NM NM NM | 

Mail to: COMPONENT OF THE MONTH CLUB" 
РО. BOX 15121 DEPT. 100 
PHOENIX, ARIZONA 85060 


Pa A МЕ 
A ODRESE. 


CITY, BTATE, ZIP 


О sasie component SERIES Ц пизтдї ic SERIES 


О з MONTHS - 59.95" PLUS 22.50 MLNG £ HNDLNG 
О е MONTHS = $17.95" BLUB 54.50 MLANNG Б HNOLAG 


О зе MONTHS = 5288.95" PLUG $7.50 MLANG & HNOLNG 
FREE COMPONENT OF 1С TEST BOARD чыте Mos sue 


Û Finst COMPONENT ONLY - 328.00" ARIZONA 
nesiDBEPNHTS 
PLEASE ADD 


LOCAL TAX 


О Fiset miairaL ic ONLY = 32,00" 
О seno MORE INFORMATION 

LH AMOUNT EP"CLDOEBED T 

D visa 


O masTEBcARD i/e ЕБ Mil CHARGE 


ACET} 


SIGNATURE 
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Electromagnetic pollution 


[Continued from e 101] 
Graves's conclusion: "Animals sub- 


| jected to twice or more the maximum 


field strength of existing power lines 
do, in fact, detect and respond to elec- 
tric fields. But they habituate to those 
events in a matter of minutes." 

Marino, Graves, and McKee work 
with live test subjects. Another type 
of research is epidemiological—statis- 
tical, population-centered studies, in 
which, for instance, a thousand line- 
men are studied closely for a decade 
or so. Very few such studies have been 
performed, but the data collected are 
indeed strange. 

Take, for example, a study complet- 
ed by researchers Nancy Wertheimer 
and Ed Leeper of the University of 
Colorado Medical Center. They found 
that children living near large electri- 
cal transformers and substations were 
nearly twice as likely to die from 
nervous-system tumors and leukemia 
as those living far from high-power 
sources. (Some follow-up studies have 
confirmed this; others have shown no 
correlation.) 

Or consider research conducted in 
Shropshire County, England. A group 
of specialists in nonionizing radiation 
checked out nearly 600 suicides and 
discovered that a surprisingly high 
percentage of them lived in areas with 
high power-line-radiation levels. 

Happenstance? Maybe, but until 
additional studies verify or invalidate 
the findings, who knows? 


Hidden mechanism? 


Certainly nobody can offer a com- 
plete explanation of how nonionizing 
radiation—either microwave energy or 
60-Hz field—can cause harmful ef- 
fects. Many scientists won't even spec- 
ulate, but surgeon Becker is one who 
will. All living beings, he hypothe- 
sizes, need some sort of data-trans- 
mission system (a nervous system) to 
send command signals from a central 
point. Becker thinks that this model 
might be incomplete, that each cell 
also contains its own electrochemical- 
transmission system and that it can 
react to stimuli of a chemical or elec- 
tric nature independent from the cen- 
tral system. "It seems evident that 
solid-state electrical properties are 
present," he says. 

A somewhat similar view is taken 
by neurophysiologist W. Ross Adey, re- 
search director at the VA Medical Cen- 
ter in Loma Linda, Calif. He, too, 
points to the electrochemical pathways 
by which living cells communicate 
with each other. “Biological effects are 
being observed from electric fields only 
one-millionth as strong as those for- 
merly considered threshold levels," he 
says. Adey speculates that receptor 
sites in enzyme molecules might some- 


how be changed by weak, nonianizing 
radiation. If so, the possibilities are 
quite far-reaching; all living processes 
are governed by enzymes. 

But Arthur Guy of the University 
of Washington offers a much simpler 
guess: "If someone is standing near 
[power] lines and happens to be insu- 
lated from the ground, he will ac- 
quire a charge from the electric field. 
Grounding will then produce a shock, 
and the shocks cause stress. Some- 
thing like that might be involved." 

In any case, nearly all radiation sci- 
entists agree that if there is a hidden 
mechanism, then nobody understands 
it, and research on the problem should 
accelerate. 


Trading charges 


In fact, a great deal of research has 
been done. Yet despite thousands of 
recent scientific papers that have been 
published both in the U.S. and abroad 
about the biological effects of nonion- 
izing radiation, there seems to be less 
agreement than ever. 

Researchers who favor tighter con- 
trols are critical of the latest Ameri- 
can studies. Not enough, say some; not 
directed toward the right effort, claim 
others. “The money that has been 
available," says Marino of LSU, "has 
produced areas of research that are 
mostly insignificant." 

Adds another researcher, carefully 
refraining from drawing a conclusion: 
"Look at where the research money 
comes from—from the Air Force and 
the Navy, from microwave-equipment 
makers, from the electrical-power 
industry." 

Scientists in the other camp dis- 
count most of the Soviet research. The 
University of Rochester's Michaelson 
surveyed hundreds of Soviet scientific 
papers and concluded that, in general, 
the research suffers from inadequate 
technical facilities, poor energy-mea- 
surement skills, or insufficient con- 
trols. They also point out that some 
widely quoted American studies that 
found hazards were based on only a 
few cases and that many of the exper- 
iments that seem to be solid remain 
unconfirmed by follow-up studies. 

And so it stands. Partisans of the 
two sides harden their positions, trad- 
ing charges of cover-ups, conspiracy, 
and bad science. “People have locked 
themselves into positions from which 
they find it impossible to flex," says 
biophysicist Frey. 

It is time, says a growing group of 
authorities, that those positions be 
flexed, that the right kind of research 
be started, and that we stop guessing 
about the long-term effects of nonion- 
izing radiation and finish finding the 
answers. 
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Shop Talk 


By AL LEES 


| Books for under the tree 


Of dozens of books sent to me for review 
this year, heres my pick for Christmas 


giving. If you covet one of these titles, why | 


not circle its portrait above with a red felt- 
tip and leave the page open as a hint? 

Running top to bottom and starting at 
left in the photo above, let's cover the four 
books on heating domestic hot water. That's 
certainly one aspect of solar heat we can 
all tap into, and there's no part of the coun- 
try where it's impractical. Without solar, 
each of us is spending between $200 and 
| $600 each year just to heat a daily water 
supply. With any workable solar system, 
you can cut that bill by half or more. 

e Solar Domestic Hot Water, by Russell 
H. Plante (Wiley, 332 pp., $27.95 cloth), is 
the most technical of the four books, bris- 
tling with tables, formulas, and graphs for 
| computing solar exposure, mounting an- 
gles for collectors, and the like. Designed 
as a text, the book is well organized and 
authoritative. (The author is president of 
Applied Technologies, Inc.) 
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€ Passive Solar Water Heaters, by Dan- 
iel K. Reif (Brick House, 190 pp., $12.95), 
is subtitled "How to Design and Build a 
Batch System," and the book opens with 
the claim that “of all solar water heaters, 
batch systems have proven to be simplest 
to construct, easiest to maintain, and the 
most cost-effective.” They're so named be- 
cause a batch of water in a black tank, 
heated directly by the sun, is the heart of 
the system. The book includes detailed 
plans and mounting instructions. 

e The Homeowner's Handbook of Solar 


| Water Heating Systems, by Bill Keisling 


(Rodale Press, 246 pp., $16.95), tells you 
how to build or buy systems to heat water 
for your home, pool, or spa. It's for any 
homeowner looking for effective, non- 


| polluting ways to lower fuel bills. The 


book covers options ranging from passive 
systems to those that are fully automated, 
and it shows how to calculate which sys- 


| tem is cost effective for the job it's to do. 


There are good instructions for making 
your own collector, and there's a compre- 
hensive source list with phone numbers. 


e Heating the Home Water Supply, by 
Larry Gay (Garden Way, 122 pp., $7.95), 
is the smallest of the four books, yet it cov- 
ers the broadest territory. Gay addresses 
all major “alternate” water-heating systems 
(excluding electric, gas. and pil): heat pumps 
and solid-fuel thermosiphon (a pipe coil run 
through a wood or coal stove) as well as | 
active and passive solar. The assumption 
is that once you're educated about all your 
options, you're better equipped to choose. 

Two other Garden Way books will ap- 
peal to anyone with country property: 

e Building Small Barns, Sheds & Shel- 
ters, by Monte Burch 1236 pp., $10.95), is 
a well-planned manual that takes you, 
chapter by chapter, through the general 
techniques involved in foundation work, 
framing, siding, and roofing. There are 
separate chapters on barns, sheds, ani- 
mal shelters, and (though the title doesn't 
promise it! fencing, with dimensioned plans. 

e The Home Water Supply; How to Find, 
Filter, Store, and Conserve It, by Stu Camp- 
bell (236 pp., $10.95), focuses on everything 
about household water except how to heat 
it. Campbell, author of the Underground 
House Book, reluctantly accepts dowsing 
as a way to find water, then examines 
methods of digging for it, storing it, treat- 
ing it, and distributing it. It's a lively, well- 
written book with practical illustrations. 

It's certainly news when America's lead- 
ing horticultural publisher puts out its first 
hard-cover books. Both of the Ortho vol- 
umes, standing tall at the top-center of our | 
group, are on gardening— from the folks 
who've been steadily issuing a string of 
colorful, big-format paperbacks for under 
$6 ["Shop Talk," PS, Aug.|. The first of 
these is so lavishly illustrated that it qual- 
ifies as a "coffee-table" book; the second is 
so huge that it requires its own stand. 

e Successful Gardening (496 pp., $29.95 


| —$5 off if purchased for Christmas!) is a 


comprehensive guide to growing flowers, 
shrubs, trees, and vegetables. There's heavy 
emphasis on planning a garden and land- 
scaping a yard, with many color photos to 
inspire you. The final chapter zeroes in on 
the nitty-gritty: fertilizers, mulching, pests, 
and diseases. À couple of million green- 
thumbers and I will brighten our long win- 
ter evenings with this elegant volume. 

e The Ortho Problem Solver (1,024 pp., 
$150) is not for the coffee table— nobody 
could ever pick it up! Probably the major 
reference work of the year, it's such a spe- 
cial book that I asked avid gardener Dave 


| Vigren (former copy chief of PS who, I'm 


sorry to report, passed away as this issue 


| went to press) for a guest review: 


"If you've taken a tough-to-answer ques- 
tion to your gardening center recently, you 
may have been guided to a big new book 
on a stand. This major work really does 


| solve gardening problems. With more than 


2,000 entries, each with a clear color photo 
for identification, it describes each problem, 
gives an analysis, then provides the solu- 
tion. The language is as clear as the photos 
—written for the layman yet complete with 
scientific names, in case you need them. 
"Houseplants, lawns, fruits, vegetables, 
vines, shrubs, and trees are treated in 


| color-coded sections, and a complete cross- 
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CHILTON AUTO REPAIR 64-71 for all American cars.. 
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1763 CHILTON AUTO REPAIR 54-63 for all American cars $19.95 
7111 CHILTON TRUCK REPAIR 75-82 Amencan & import makes . $19.95 
8551 CHILTON TRUCK REPAIR MAN 61-71 for all 14-21; ton mdis $19.95 
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1146 PERFORMANCE WITH ECONOMY power from tuning & budding ..... $10.95 
0654 AUTO AIR CONDITIONING technical school training manual . $21.95 

125 AUTO AIR CONDITIONING | service & repair all $8.95 


7 
8726 TRANSISTOR IGNITION SYSTEMS covers them ail $8.95 
7110 WEEKEND MECHANIC'S HANDBOOK ideal manual for beginner $11.95 


9622 HOW TO TUNE YOUR CAR good for all cars 22.97.95 
9671 BASIC MAINTENANCE & REPAIR keep your car running nght $4.95 
1712 BASIC AUTO REPAIR MANUAL à must for any car $5.95 
1706 BASIC CHASSIS, SUSPENSION, BRAKES tune & service. $6.95 
1708 BASIC IGNITION & ELECTRICAL SYSTEMS ... $6.95 
0680 BASIC AUTO TROUBLESHOOTING for all cars $5.95 
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9411 HOLLEY carbs, all 2 & 4 БЫ. tune & rebuild $9.95 
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1659 AUTO BODY SHEET METAL REPAIR for professionals $14.95 
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7128 DIESEL, How to convert your car, van, pickup to $7.95 
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1223 BRAKES, STEERING SUSPENSION service all 76-83 cars $14.95 
5780 AUTO RESTORATION GUIDE best ever published 291 pgs . $15.95 
0995 CAR INTERIOR RESTORATION useful for ач cars $6.95 
0905 OLD CAR VALUE GUIDE latest edition 99.95 
0706 BYPASS EMISSION CONTROLS 73-77 ali Ford-built cars $15.95 
8474 BYPASS EMISSION CONTROLS 71.77 GM cars $14.95 
0813 V-6 PERFORMANCE from Buick, Ford & Chevy V-6 engines $10.95 
9534 BUICK POWER MANUAL performance tuning the V6 models $8.95 
0830 CHEVY SUPER SPORT 51-76 everything about every model — $14.95 
9795 CHEVY PERFORMANCE getting the most from small blocks $10.95 
8125 CHEVY SMALL BLOCK, how to rebuild $9.95 
9409 CHEVY SMALL BLOCK, How to hotrod $7.95 
0949 CORVETTE RESTORATION SOURCE BOOK 53-67 the ‘bible’ $21.95 


B494 
9497 
9498 
8195 
8384 
0892 


8476 
8152 
1766 
8658 
9419 
9770 
8755 
9651 
8301 
9822 


' EXCAVATOR OPERATION богет». backhoes. loaders. cranes 


ORD SMALL BLOCK, How to rebuild 


$9.95 


FORD BiG-BLOCK, How to rebuild $9.95 
FORD V-B. how to rebuild 351C.351M.400.429 460 engines $9.95 
PINTO, how to rebuild the 4-cyl 59.95 
FORD PERFORMANCE how to get it tor street or track $10.95 
MOPAR SMALL BLOCK, REBUILD 273, 318. 340. 360 engines — $9.95 
MUSTANG, HOW TO RESTORE YOUR complete howto manual $14.95 
MUSTANG HOW-TO 65-73 do-it-yourself restoration tips $6.95 
BOLT-ON PERFORMANCE what to buy & what it will do $10.95 
ENGINE POWER basics of high performance engine building $8.95 
AIRCOOLED ENGINES manual for 1, 2 & 4-cyis over 15 cid. $9.95 
SMALL ENGINE SERVICE MANUAL all 1-cy! under 15 od $12.95 


LAWN MOWER fix all gas powered walking. push type $8.95 


RIDING LAWNMOWER manual for all major makes and models $8.95 
SMALL TRACTOR manual 65-81 all makea: models 8-30 hp | $19.95 
ALLIS-CHALMERS tractor mals B. C, СА С RC WC. WD. WD45, WF $9.95 
FORD FARM TRACTOR manual covers ãll series ãN, BN & N — $9.95 
FORD TRACTORS та! 501,500 1.700 1.800 1.900 118012000 $9.95 
ІН FARM TRACTORS for A B.C.H.M.MTA. 4.6. WGTA.9 models $9.95 


JOHN DEERE farm tractor manual for mdis А. 8. D. G, H, М. MT $9.95 
MASSEY-FERGUSON farm tractor models TE20. TO20 & ТОЗО $9.95 
WELDING GUIDLINES ài! gas & electric methods & metals $3.95 
SOLDERING the only book on the subject very complete $7.95 
MACHINING FUNDAMENTALS to use all machine shop едшр $25.95 
BASIC MACHINE TECHNOLOGY 622 pgs machine shop know-how $24.95 


AUTO MACHINIST selt-teaching guide & study course $7.95 
CASTING SMALL METAL & RUBBER PARTS any material. shape — $6.95 
CONCRETE TECHNOLOGY most complete book on the subject pore 
$19.95 
$19.95 


$24.95 
$11.95 


FORK LIFT TRUCKS service, overhaul all gas. prop. elec 
HEAVY EQUPT REPAIR dozers. backhoes. cranes. plus 


MOTORCYCLE MANUAL 68-81 all Japanese makes + H.D 
SNOWMOBILE 65-81 for all popular makes & models 


STERN DRIVE repair tor ОМС. MerCruiser. Volvo. Dieseldrive $9.95 
EVINRUDE О.В. 65-81 manual for all 1 5 10 35 hp models $9.95 
EVINRUDE 0.8. 65-82 manual for all 40 to 140 hp models $3.95 
JOHNSON О.В. 65-81 manual lor all 1 5 to 35 hp models $9.95 
JOHNSON 0.В. 65-82 manual for ali 40 то 140 hp models $9.95 
MERCURY О.В. 64-81 manual for ail 4 to 40 hp models $9.95 
MERCURY 0.8. 64.82 manual for ail 50 to 200 hp models $9.95 
CHAIN SAW SERVICE MANUAL for top 34 makes $9.95 
OIL BURNERS How to install and service $9.95 
HOME PLUMBING & HEATING 672 pages cover every detal — $8.95 
3 CLOTHES DRYERS fix all makes and models $5.95 
SEWING MACHINE REPAIR service, adjust, repair all makes $8.95 
TYPEWRITER REPAIR service and repair manual & electric $11.95 
HOME APPLIANCE REPAIR major wash mchn. refrig dishhhwshr, + $6.95 


HOME VIDEO RECORDERS service all cassette makes, models $12.95 
VIDEOCASSETTE RECORDERS all about VHS & Beta machines $9.95 


35mm CAMERA REPAIR all SLR makes and models $9.95 
HOME SATELLITE TV сп buying or building your own recyr $12.95 
TV REPAIR Beginners guide for any color. B/W problem 58.95 
TV Field & Bench Servicer's Handbook repair any TV $6.95 
7 ELECTRICITY FROM WIND, WATER & SUM how to get it $7.95 
LOCKS & LOCKSMITHING complete, step-by-step course $14.95 
TELEPHONES, Master Handbook every tyoe & installation $11.95 


CREDIT CARD ORDERS & CUSTOMER SERVICE 


call 1-800-CAR-BOOK | 


IN NEW YORK 516-676-8043 


IF YOU DON'T SEE IT HERE, PLEASE ASK FOR IT і 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


9805 JEEP WAGONEER J-series with 230 ohc eng. sss $209.95 
9806 JEEP UNIVERSAL CJ-2, CJ-3 reprint factory manual mum" ji 
8155 JEEP CJ 68-81 covers all CIS, CJ-5 and CJ-7 models _............$12.95 
0596 LANCIA ВЕТА 76-80 for sedan, coupe & HPE models ............. $12.95 
1254 LANDROVER 59-77 covers 2. 2А, 3 gas & diesel models $12.95 
0481 MAVERICK 69-71 6 cyl, 170, 200, 250 cu in eng 1910.95 
8211 MAVERICK 72-77 covers all models . lise 910.95 
1550 MAZDA GLC 77-82 for all rear wheel dnwe models |... $12.95 
0812 MAZDA GLC 81-82 covers front wheel drve models only 542.95 
0444 MAZDA 71-78 includes RX4 and Cosmo models ...910.95 
994] MAZDA RX? 79-81 covers all models im e .$12.95 
B105 MAZDA 626 79-81 covers all models oon 814.95 
0593 MAZDA 808, 818 72-78 covers ali models 1912.95 
1746 MERCEDES-BENZ 220 59-65 covers all mdis $12.95 
8197 MERCEDES-BENZ? 250 65-68 plus 1300.2000. 2200 diesels $10.95 
9485 MERCEDES-BENZ 250,280 68.72 all models plus 230 |... $12.95 
0416 MERCEDES-BENZ 58-73 incls 220, 230, 300 & diesel mdis $12.95 
8308 MERCEDES-BENZ 350, 450 71-80 for 3505) 45056 SEL. SL. SLC $12.95 
8439 MERCEDES-BENZ 74-79 incis 230. 240, 280. 300 & diesel $12.95 
9436 MERCURY MONARCH 75-80 covers all models ................ 510.95 
0922 MERCURY ZEPHYR 78-81 all models inc turbocharged . $12.95 
1098 MG MIDGET 68-80 ail models plus A-H Sorte 58-71 00.0... $12.95 
1720 MGB, MGBGT 69-81 tor ali roadster А coupe models |... $12.95 
0884 MONZA, CHEVROLET 75-80 plus Astre Starfire. гем 210.95 
0479 MUSTANG V8 65-73 covers all models 212.95 
8272 MUSTANG Il 74-78 covers all 4. М6, & VB models $42.98 
9386 MUSTANG 79-82 covers all engines and models... $12.95 
0951 NOVA, CHEVROLET 71-79 covers ali models 512.95 
7107 OLDS CUTLASS 70-83 for all rear-wheel drive models $12.95 
8465 OLDS CUTLASS CIERRA 82-83 all mdis plus Pontiac 6000 . $10.95 
9851 OLDS FIRENZA 82 for all models plus other GM J-cars. .. $12.95 
9148 OLDS OMEGA 80-83 covers all mdis plus Pontiac Phoenix $10.95 
6308 OLDSMOBILE 68-76 covers all 88 and 98 models $12.95 
8473 OLDSMOBILE 77.83 covers all BB and 98 models .$10.95 
8273 OPEL 66-75 for all models inc GT. Kadett. Manta & 1900 $12.95 
0711 PEUGEOT 504 DIESEL 74-80 covers all models ps 5812.95 
7124 PEUGEOT 504 68-79 for all gasoline engine models... $12.95 
0883 PINTO 70-80 covers all models inc Mercury Bobcat $10.95 
0874 PLYMOUTH 68.76 Fury. VIP. Gran. Suburban models . $10.95 
1259 PLYMOUTH HORIZON 78-82 covers all models inc ТСЗ $12.95 
8066 PLYMOUTH RELIANT 81-82 covers all models 2512.95 
0851 PONTIAC 66-76 all full-size inc Bonneville, Catalina, GP. $12.95 
8473 PONTIAC 77-83 ali full sze inc Bonneville, Catalina, GP . $10.95 
0485 PONTIAC TEMPEST 68-73 all mdis nc GTO. Le Mans ..... . .§10.95 
9535 PORSCHE 911 65-82 covers 911. 911E 9115 SIISCASLIT $12.95 
9834 PORSCHE 914 70-76 all models inc 914-6 $12.95 
0993 PORSCHE 924 76-80 covers all moaels inc Turbo $12.95 
8008 PORSCHE 928 78.81 also covers 924 $11.95 
0372 RENAULT LeCar 75.81 covers al! models inc R5 $12.95 
9429 RENAULT 12 69-79 covers all models inc auto trans $12.95 
0645 RENAULT 15, 17 71-79 covers all models inc TL. TS $12.95 
0395 ROADRUNNER & SATELLITE 68-73 al! models $10.95 
0750 SAAB 99 53-79 covers all models 9542.95 
8058 SUBARU 72-82 for all 1300-1800, BRAT and MPV models ...§12.95 
8199 TORINO 68-75 all models inc Elite, Ranchero а 0.10.95 
0829 TOYOTA CELICA 71-81 covers ай models except Supra $12.95 
9812 TOYOTA COROLLA 68-82 for all models inc 5-spd trans... $12.95 
7132 TOYOTA CORONA 70-82 covers all 4-cyl models $12.95 
8198 TOYOTA CRESSIDA 78.82 covers all models $12.95 
0647 TOYOTA PICK-UP 68-8? tor all 2-whi drive models $12.95 
8524 TOYOTA LAND CRUISER 66.82 covers ali models $12.95 
0923 TOYOTA STARLET 78-81 covers ali models $12.95 
0576 TOYOTA SUPRA 73-81 covers al! models $12.95 
0901 TOYOTA TERCEL 80-82 covers all models $12.95 
1200 TRIUMPH SPITFIRE 62-81 covers all models _ $12.95 
1015 TRIUMPH TRS. TR6, 67-76 all models inc TR250 $12.95 
85983 TRIUMPH ТЕТ 75.81 covers all models $12.95 
8192 VALIANT 68-76 all mdis inc Scamp, Signette $10.95 
OBB4 VEGA 74-77 all models inc Monza except Cosworth Vega $10.95 
8019 VOLARE 76-80 covers al! models $10.95 
1227 VOLKSWAGEN BEETLE 54-67 all mois inc Karmann-Ghia $12.95 
0140 VOLKSWAGEN BEETLE 68-77 all mdis inc Karmann-Ghia $12.95 
8300 VOLKSWAGEN RABBIT 75-82 p & diesel plus pick-up .$12.95 
8294 VOLKSWAGEN SCIROCCO 75.82 covers gas & diesel models $12.95 
B383 VOLKSWAGEN JETTA 80-81 gas engine + other VW models $12.95 
1125 VOLKSWAGEN BUS 61-79 all camper. van. transporter mdis | $12.95 
9626 VOLKSWAGEN МАМАСОМ 80-8! covers al! models $1295 
9582 VOLKSWAGEN TYPE 3 62-73 for squareback. fastback $12.95 
9778 VOLKSWAGEN 411, 412 68-74 covers all models .$12.95 
R748 VOLKSWAGEN DASHER 74-79 covers all models $12.95 
1754 WOLVO 142, 144, 145 66-74 for all models inc S& E $12.95 
9558 WOLVO 164 58.75 for all models me fuel injection $12.95 
3729 WOLVO 242, 244, 245 75-82 covers all models 512.95 
6311 VOLVO 264, 265 75-80 covers all models 512.95 
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Auto-everything cameras 
(Continued from e 117] 


size of lens aperture and duration of 
shutter opening. Obviously, the greater 
the range of numbers, in both direc- 
tions, the greater the variety of condi- 
tions under which you will be able to 
take pictures. And the greater the va- 
riety of films you will be able to use 
to maximum advantage. 

Most people want color prints and 
use color-negative film to get them. 
The great thing about color-negative 
film is its latitude: You can over- or 
under-expose it by as much as four 
stops and still get acceptable prints. 
For that reason, even if your camera 
is designed to take film with a speed 
no higher than 400, you could still 
load it with 1000-speed color-negative 
film and expect first-class pictures. 


... the flash rises 
majestically like an 
elevator... sinks back 
if you dont use it 
within 60 seconds - 


Transparency films—Kodachrome, 
Agfachrome, and the like—are some- 
thing else. Exposure should be on the 
button. Thus, you wouldn't want to 
shoot Kodachrome 25 in Fujica or 
Chinon cameras, for example, which 
have a bottom ASA range of 50. 


Motors everywhere 


liny electric motors are the secret 
of success of the compact 35s. The 
Fujica and Minolta virtually loaded 
themselves. All the cameras not only 
advance the film automatically after 
each shot but, in some cases, wind the 
film back after the last exposure has 
been made. In other cases, with the 
exceptions of the Konica and Pentax, 
which have a manual rewind, you just 
touch a switch and the camera re- 
winds the film. 

The Pentax PC35AF is an intrigu- 
ing design. Its motor is separate. You 
might, for compactness, leave the 
motor at home on some occasions—say 
to fit the camera into a shirt pocket. 
At other times, you just screw it onto 
the camera—a few seconds' task. 

Running the motors requires a lot 
of battery power. But new energy- 
conserving circuits now give you a fair 
run for your money: Mamiya and Mi- 
nolta both claim their cameras take 
up to 288 flash pictures on a set of 
batteries—that's seven 36-exposure 
rolls with flash every shot. And Canon 
claims 250 flash shots for its new Sure 
Shot II, compared with 70 for the 
original Sure Shot. The figures are 
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important; one camera maker esti- 
mates that 70 percent of shots made 
with AF cameras are with flash. For 
non-flash pictures, industry people say, 
you get four or five times as many rolls 
on a set of batteries. (Yashica has a 
less optimistic estimate of battery use: 
two rolls with flash, 30 without.) The 
batteries are, for most of the cameras, 
the readily available AAs. Konica and 
Pentax use AAAs. Incidentally, re- 
chargeable NiCad batteries are ex- 
cluded from most of the cameras— 
they're damaging to the circuitry, the 
camera makers say. 

Camera buffs who are tired of the 
nuisance (and cost) of replacing lost 
lens caps will cheer some of the de- 
signs of the compact cameras. The 
sliding shields, which cover the range- 
finder and viewfinder windows as well 
as the lens, are fresh and ingenious 
features. 


Bells and whistles 


All the cameras have fill-flash ca- 
pability—that is, you can use them 
in bright sunlight to fill in the deep 
shadows that are typical when your 
subject has his back to the sun. But I 
found backlight compensation—the 
ability to increase exposure when 
your subject is in deep shadow, even 
though the ambient light level is 
high—only on the Nikon L35AF and 
Pentax PC35AF 

Want to get in the picture yourself? 
All the cameras, with the exception 
of the Ansco, have self-timers. And 
what self-timers! They beep and have 


red eyes in front that blink at increas- 
ingly hysterical rates to alert you to 
when the picture will be taken. 

Most of the cameras had tiny film- 
transport windows at the back to show 
whether film is passing through. You'll 
sneer at the feature until the day 
when you shoot 24 or 36 "pictures" of 
an event that will never happen again 
—with an empty camera. 

All the cameras have little lights 
that go on and off to signal that you 
need flash (the garrulous Minolta says 
it: "Too dark— use flash"), or that the 
flash is ready or (except for the Ansco) 
to indicate focusing range. But only 
the Vivitar TEC offers liquid-crystal 
readouts. A display on top of the cam- 
era shows your ASA film setting and 
tells you whether the batteries are 
alive. The Vivitar also has an electric 
motor to power its flash into position; 
the flash rises majestically like an el- 
evator when the light level is low, then 
sinks back into the camera if you don't 
use it within 60 seconds. 

Has anything been left out of these 
cameras? Is there anyplace for the 
camera makers to go? I asked Ricoh's 
Ray Ohannes. Ricoh took one step 
backward in time in designing its 
FF-3AF, modeling it in size and shape 
after the classic Leica of the 1930s. 
But the future, says Ohannes, will see 
a marriage of electronic and silver- 
imaging technologies and increasing 
use of computer technology in analyz- 
ing exposure data. Where will the 
power for that come from? Why, solar 
technology, says Ohannes. 


Now there's an Olympus AF camera, too 


Too late to be photographed for our 
article, and just in time to be included 
in our table, Olympus has joined the 
other major camera makers with an 
autofocus, auto-exposure, auto-wind, 
auto-rewind camera. As you might ex- 
pect of a company with a long record 
of inventiveness (witness the Olym- 
pus OM-1, the first truly compact SLR, 
and the elegantly slim Olympus XA 
series of 35s), the Olympus Quick 
Flash AFL offers a useful advance: a 
lithium battery. The battery makes it 
possible, says Olympus, to shoot a 24- 
frame roll of film once a month for five 
years—using flash half the time—on 
one battery. If you shoot fewer pictures, 
the battery could last much longer; 
lithium batteries have a shelf life of 
many years. Once the battery is ex- 
hausted, however, replacement is a 
manufacturer's service operation. 
Cost? An Olympus executive guessed 
that it might be $10—"but that's five 
years down the road, and we haven't 
even considered cost yet." 

Along with extended battery life, 


the AFL has the fastest flash-recycling 
time of any 35-mm сатега— 1,2 sec- 
onds—and the time remains constant 
for the life of the battery. Compare 
that with the five-to-eight-second re- 
cycling times of most 35s with fresh 
batteries and the even-longer recycling 
times as the batteries age. With its 
instant-flash facility the AFL doesn't 
need (and doesnt have) a flash-ready 
signal: The flash is ready to go the 
moment it's raised into position. 

The lens shield is also clever: two 
little wings, pivoted at the top, that 
fly up out of the way when you want 
to shoot. —E. Н. О. 


| WE CUSTOM-MAKE GLASS SCREENS 
TO FIT ANY ARCHED, ODD-SIZE 


OR STANDARD DIMENSION 
FIREPLACE OPENING. 


| © The Iron Shop 1979, '82 


We build our custom glass fireplace 
screens without compromise in materials 
or workmanship. The frames are crafted 
from heavy gauge steel. Hinges, latches 
and mesh curtains are all extra heavy duty. 
We'll not only build you a glass screen to 
fit, it could last as long as your fireplace. 
Now on display at our new locations: 

Pomona, CA Sarasota, FL 

т) 598-5766 (813) oe 


Houston, TX Chica 
(713) 789-0648 (Openin 
CALL OR WRITE FOR FREE BROCHURE: 


| Br اا‎ Pa 19008 Our Tel (215) 544. 7100 
| Name 


| Street 


| 
| 
| سس 
| 
| 
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Stote 


| We accept MasterCard, VISA and AMEX 


THE IRON SHOP® 


MANUFACTURERS 


COLOR CATALOG 


Build Your ÜWn Prices Starting 
Grandfather Clock Under 


200 


(including movement 


and dial) 

e Do-it-yourself case 
kit, parts pre-cut 

e Finished clocks 

e Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

e Heirloom quality 


e Factory direct prices 


e Solid brass West 
German chiming 
movements 

e Money back 
guarantee 

e Prompt shipment 


MASTERCARD and 
VISA ACCEPTED 


Call or Write: 


HMPEROR® 


CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
A 824, Emperor Industrial Park 
Fairhope, Alabama 36532 
Phone 1 205 928-2316 


quality, personal AM/FM 
stereo sound anywhere! 
Try it "Free" for 30 days! 
Imagine your pleasure at slipping a 


magic scarf around your neck, pressing 
a button, and being right in the middle 


| of your very favorite music. And with 


such superb clarity you'd swear it was 
not only live, but that the musicians 
themselves were right next to you! 


Join hundreds of thousands of active, 
music-loving people on-the-go who have 
discovered the carefree joy of AM / FM 
Stereo SAFE & SOUND. No flimsy 
earphones... noantenna...no irritating 
wires to get in your way and pull 
apart...no hard box hanging off your 
belt or bulging in your pocket. 

SAFE & SOUND is comfortable to 


wear whether walking, jogging, bicy- 
cling, skiing or exercising. 


Personal earphone stereo systems 
have proven dangerous 
two ways. Noise going 
directly into your ear can 
irreversibly damage your 
hearing. Secondly, there 
are dozens of reported 
instances of bikers, hik- | 
ers and drivers being kill- 


ed because they did not " ў 3 x E 


hear approaching danger. 
Seven states have alread! 
outlawed driving wit 
earphones. 


CONTROLS 


NOT ONLY BEAUTIFUL 
SOUND, BUT IT'S 
ABSOLUTELY SAFE AS WELL! 


Stereo SAFE & SOUND solves the 
'roblem by bringing you wonderfully 
ull sound from the big 70 millimeter 

speakers placed near your ears. So you 
enjoy your favorite music without 


Owin 
(301) 363-4304 


blocking important warning sounds 
around you. 


You'll delight in the softness of the 
Lycra Spandex covering — the same 
sturdy (yet easy-to-clean) material used 
to make Olympic swimsuits. And it's 
ruggedly built to take all the abuse you 
can give it. SAFE & SOUND uses four 
AA penlight batteries (not included) 
and comes with a safety strap so you 
can use it anywhere — even standing оп 
your head! 


TRY IT FOR 30 DAYS. 


Use SAFE & SOUND for 30 days. If 
not delighted, return it for a full credit 
or refund — including postage — no 

gm questions asked! Any 
on-the-go music ipi 
would RPE a 
Tof SAFE & SOUR 
| Order one today! 


HERE'S HOW 
TO ORDER 


To order, send check 
or money order for $29.95 
p $3.85 shipping and 

andling for each SAFE 
& SOUND ordered to 

| Baystar at the address 
below. Credit card holders can speed 
delivery by usi ng our toll-free number. 
(Maryland residents should add 5% 
sales tax). 


CALL TOLL-F REE 


Monday thru Friday 9 a.m. to 5 p.m. 
Eastern Time 


800-638-6170 
All other times call 800-257-7850 
Maryland residents call 363-4304 


110 Painters Mill Road 


Dept. 07D 
Mills, MD 21117 
©1983, The Baystar Company 


Shoppers’ Showcase 


A selection of products and services for Popular Science readers available direct by mail. Enjoy the fun and convenience of mail 
ordering shopping. Please order directly from the advertiser. For advertising rates for this section, write Clare Cain, Popular Science, 
380 Madison Avenue, New York, N.Y. 10017 
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e Buy Factory Direct and Save | 

sons In Use © Free Brochure 
e Easy Homeowner Installation | 

e Immediate Shipment by UPS or PP 


HELPMATE Equipment Co. Dept. PS123 Baroda, MI 49101 


SWISS ARMY TYPE KNIFE 

All purpose wonder knife. Red 
| ! handle. Sturdy survival knife 
x with 12 Stainless Steel 
Blades. per- 
fect for fish- 
ing. camping, 
work and play 
Guaranteed 
4.50 ea. 
Add 50€ 

Post 


^ y 8 


Westbury Sales P.O. Box 434, 373 Maple Ave. 
Westbury, N.Y. 11590 Dept. E12PS 


Mi << You'll EARN MORE, LIVE BETTER 


= S Than Ever Before in Your Life 


SS You'll enjoy your work as a Locksmith 
see because it is more fascinating. than а 
EX hobby—and highly paid besides! You'll 
x go on enjoying the fascinating work, 
mS year after year, in good times or bad 
"| have already | because you'll be the man in demand in 
master keyed my |an evergrowing field offering big pay 
| Elks Lodge and | jobs, big profits as your own boss. What 
a MES y | mere could you ask! 
locksmith course | Train at Home — Earn Extra $$$$ Right Away! 
is practically | All this can be yours FAST regardless 


paid for." of age, education, minor physical handi- 
delindi ret Jr. caps. Job enjoyment and earnings begin 
2usa, Calif. 


to CASH IN on all kinds of locksmithing 
jobs. All keys, locks, parts, picks, special 
tools and equipment come with the 
YW course at no extra charge. Licensed 

77 experts guide you to success. 

illustrated Book, Sample Lesson Pages FREE 
Locksmithing Institute graduates now 
| earning, enjoying life more everywhere. 
You, can, too. Coupon brings exciting 
| facts from the school approved by N.J. 


ae 

KEY MACHINE 
locks, picks, 
tools supplied 


2 with course. 


for Veterans Training. 


LOCKSMITHING INSTITUTE 
Div. Technical Home Study Schools 


LOCKSMITHING INSTITUTE, Dept. 111-123 à 
Div. Technical Home Study Schools 

Little Falls, New Jersey 07424 Est. 1948 
Please send FREE illustrated booklet, ''Your Oppor- 
tunities in Locksmithing,'" plus sample lesson 
pages. | understand there is no obligation and no 
salesman will call. 
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GARAGE DOOR OPENERS © · 


AT ONCE as you quickly, easily learn | 


State Department of Education Approved | 


| Dept. 111-123 Little Falls, N. J. 07424 | 


STOP MAKING MISTAKES IN 


ENGLISH 


I have helped thousands of men and women to become 
= J effective speakers, writers, and conversationalists. With 

the new C.I. METHOD you can stop making mistakes in 
g English. build up your voca bulary, speed up your reading. 
* develop writing skill, learn the "secrets" of conversation. 
Takes only 15 minutes a day at home. Costs little, 32- page 
booklet mailed FREE. Write TODAY! 

on Bolander, Career Institute, Г t.111-123 , 
1500 Cardinal Drive, Little Falls, N.J. 07424. 


EY -Plans; Kits | 
_ Hardwood 


TCatalog $1 БЕ 


| Chetry Tree Toys, Belmont, OH 43718 (614) 484-1746 


Record telephone conversations in 
office or home. Connects between between any 
cassette tape 


Build your attractive, energy-efficient dome using 
our complete, fully-engineered kit. Or, you can save 
money by purchasing just our plans and heavy- 
duty, easy-to-use connector system, and cut your 
own lumber. Catalog, $5. 
Timberline Geodesics, Inc. - P12 
2015 Blake, Berkeley, CA 94704 

(415) 849-4481 


GERMAN 
W.W.II 


DELIVERY CHARGE 
IN PARENTHESIS 


HELMET MONEY BACK IF 


(ORIGINAL-Repainted) ho oin NOT SATISFIED 
COLLECTORS! SEND FOR FREE CATALOG 
W.W. ll Medals, Civil War Hats, Flags, etc. 100's of items 

The COLLECTOR'S ARMOURY, Inc., Dept. PS 
800 SLATERS LANE, Р.О. BOX 1061, ALEXANDRIA, VIRGINIA 22313 


Heavy Duty 
Log Splitters 


22,000 BTUs 
Horizontal and vertical 
inf темп 15% Ton 12 thru 35 ton models 
E $869 at discount prices 
Heat Where and Also all the parts to 
When You Need It! LOU DIE osea inei $719 build your own. 


Heavy Duty24' Ton... $1399 


5 HP Tecumseh horiz $132 
5 HP Briggs horiz 8144 

5 HP Briggs vert $149 

B HP Briggs horiz $204 

| Control Valve $43.75 

11 GPM 2-stage pump $109 
4 x24 Welded Tee cylinder 
2" shaft, can UPS $112 


UNIVERSAL 
PROPANE 

INFRA-RED 
RADIANT HEATER 


Use the home craftsman's favorite to warm your 
recreational areas, garage or workshop! 
Operates from standard 20-ib. RV or barbecue 
propane cylinder. Great performance, great 


DISCOUNT PRICES ON OUR MULTI-MILLION 
DOLLAR INVENTORY OF: 


| Dept 1P12 PO Box 1219, Bumsville, MN55337 | 


NATIONAL-RIVERSIDE co. a 
P.O. Box 667 * Rancho Cucamonga 


CA 91730 * (714) 981-0861 * Dept. 50 


= еи т A SNR 
Use Your 
Mastercard or Visa 


reliability, and requires nó electrical power. | | Goose s Gus engres e Odes 
Includes hose, regulator and safety shut-off. e Pumps e Electric Eng © Valves 

Mail coupon for details. е Trailer Parts © Winches ® Truck Liners 
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' Please send full information on your | Send $1 for 108 page Discount Catalog. 

| Universal Infra-Red Heaters Hie | 
| і | ma. . | 
! МАМЕ — == | | Address URN RR 

| ADDRESS 1 1 1 H ħi aiy — — — — — State Zip o 
І 

| city STATE ZIP. |||! Northem Hydraulics (612)894:8310 | 
| i 

i 1 

| 1 

| | 
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ALL NAME BRANDS 
Video e VCR e VHS e ВЕТА е Telephones 
Home Computers • Car Stereos 


Video Tapes + Televisions e T.V. Games 
Accessories ы ЕТС. 


т  FO= DEFT 


How To 


CHOOSE 


FREE 32 PAGE CATALOG 
WITH PRI 
LOWEST PRICES iN THE USA 


E = Ж СЛ ЪТ = Ur -Ipa 


GUARANTEED!! 6 
Send $2.00 to cover postage and handling © 
To: HARMONY VIDEO 
. Dept. PS-12 
2357 Coney Island Avenue 
Brooklyn, N.Y. 11223 
or for immediate price quote call: 


800-221-8927 


"^ "2000£E£On * 


Unlike most pumps on the market, MIGHTY MAX 

has unique roller vanes. I! moves 4 times more liquid 

(1050 GPH). 3 times more PSI (43) than most $100 pumps. 11 
fits to any drill or AC/DC motor, fits to any garden hoses, No 


Priming, No Lubrication. Drain flooded basement or inflate rubber | 


raft in 3 minutes. Many other uses, Package includes a foot-valve, motor 
shaft adapter and replacement paris. Now available at том K-MART 
STORES. If not, send $26 PPD lo MATEX GEAR AND PUMP CO., 1055 
Ralph Rd.. N.E.. Atlanta, GA 30324, (404) 325-0780. 


Discover the 
fun of collecting. 
Send for our 1984 
Miniature Car Catalog. 
From the workshops of skilled 
European craftsmen come finely 
detailed, accurately scaled models of 
legendary automobiles. Sportscars 
—Alfa Romeo, Bugatti, Jaguar, Fer- 
rari. Classics—Mercedes, Rolls, 
Duesenberg, Packard. And more! 
Send check or money order for 
our full-color 48-page catalog of fully 
finished metal miniatures as well as a 
selection of fine metal and/or plastic 
kits. Only $3, refunded with your first 


order. 
Model 
Expo, Inc. 


Dept. PS-123 
23 Just Hoad 
Fairfield, NJ 07007 


Work part time, full time — 
right at home — we help 
you every step of the way. = 
No doubt about it... as a small engine E 
pro, you can cash in on the huge de- # “Gers 
mand for qualified men in one of £97.57 
e" — growing industries. S. > 
j ou'll be able to command top hourly rates " 
Q-72 for Dials of from $10.00 to $15.00 per hour — and бшш 
up to 3/8" thick ) | | s just for labor. 
| Q-73 for Dials | aa By business waiting for qualified men. 
up to 3/4" thick | 000 Small Engines Аге Іп Use Today! 


Q-SERIES 
MINI-QUARTZ 


MADE IN U.S.A. 


эзе s the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With 
Foley-Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. 


1-4 $6.60 ea. 

5-9 $5.95 ea. 

10-24 $4.85 ea. 
25-49 $4.45 ea. 

= 450-99 $4.25 ea. 


Second Hand 20c ea. (Black, Brass or Red) 


Include $2.00 Minimum 
U.P.S, Delivery Charge 


Largest Selection of Quartz and 
Mechanical Movements, Dials, Hands, etc. | 
CALL TODAY! 
(414) 248-1150 


Professional Tools and Equipment PLUS 4 hp Engine . . 
All YOURS ТО KEEF. . . All ai No Extra Cosi. 


NO EXPERIENCE NECESSARY! 
You don't need to be a ‘born mechanic’ or have any prior 
experience. Lessons are fully illustrated... so clear you 
can't go wrong, and with our famous ‘learn-by-doing’ 
method you get practical ‘hands-on’ experience. 


s [Foley-Beísaw Institute è 50352 Field Bldg. aq . .- | 
| Kansas City, Mo. 64111 FREE 
DEPT. PS123 rd LA rre 
` P.O. BOX 629 | understand iet Obligation and that No Salesman wil. | ves yor coy | 
You may include $1 for ni class mailing \ | 
| ADDRES : | 
т а} 
in — — — — == 


I of Conversation Pieces! 


..Now You Can Own a Piece of History 


Bj THIS IS THE AUTHENTIC ORIGINAL PAY PHONE 
/ — COMPLETE WITH GRAFFITI, FULLY REBUILT 
AND IN GUARANTEED WORKING ORDER 


 UNBELIEVABLY PRICED АТ IMPORTANT. WHEN 


Only 509° STOCK IS EXHAUSTED, 


WHILE SUPPLY LASTS 


Grand old pay phones retired from public service. Bring back memories of 
the 40s and 50s! Enjoy ‘em as you remember ‘em, with minor mars and scars 
of passing years. (Sorry, not responsible for graffiti!) 

Parts renewed or replaced where necessary. Fully tested, guaranteed 
in perfect working order. No coin needed — but don't tell guests or kids! 

Just plug into any standard jack and save coins toward phone bill. 

5 Huge capacity for nickels, dimes and quarters. 

JM AN INVESTMENT as well as a novel decoration. Identical phones 

МАКУ sell for much more than our low direct-to-you price. Collector's treasure — 
a bound to gain in value. VERY LIMITED Supply — Order Today! 


BLACK (Beige or Green as available), NO BELL......... — 8050 
EXTRA-CLEAN (No Graffiti) with ringer.......................$ 99.50 


THESE PHONES MAY BE 
UNAVAILABLE AT ANY 
| PRICE! 


"m 


(Appearance may wary from illustration) 


READY TO 


PLUG-IN ала USE Me M eos em 
ане аза Y LONG ISLAND PHONE CO., Box 5026 Dept. PA-304 
SATISFACTION GUARANTEED | | 969 Lakeville Rd., New Hyde Park, NY 11040 | 
or return within 30 days for PAY TELEPHONES at $89.50 Shipping, Handling: 
full refund of purchase price | ___ EXTRACLEAN me at $99.50 $15 each | 

-~ (exclusive of shipping.) \ "И Calor Choice) (Alaska, Hawaii: $25, 
A TRULY UNIQUE GIFT — | Delina CHROM: Prid а а M | 
FOR SPEEDIER DELIVERY |! Pron а ORDER bape 
PHONE TOLL-FREE and CHARGE IT! || WE — ————— — » 
1-800-228-3141 ADDRESS nb WASTER CHARGE 
EE E a P (Bank No. 
0 $ eR 
NEBRASKA бү 1-800-647-9605 | Cand e. КОЖЕ ГЛ En CLUB a or 


атат state tax, any local ах) === : 
DECEMBER 1983 | 185 


(Div. of Latting Town Group Lid.) 
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DISH ANTENNA $ 
DOWNCONVERTER 
RECEIVER 


New “Deep Dish Antenna” MDS complete 
§receiving system ready for TV hookup. 
All TV cables included. 


Satellite TV, Inc. 


P.O. Box 3108, Dept. S-12. Delray Beach, FL. 

EFERENCE BOOK for $11.95 
plus $2.95 shipping & insurance (U.S. funds! or call 

our 24-hour C.O. D. Order Line (305) 27 6-2941 


{ 33447. Send your | 


Name 


TOTAL PKG 


| Satellite TV 


NEW 4-ft. (48 INCH DISH) SATELLITE 
5» TV COMPLETE RECEIVING SYSTEM. 
It's finall 
COMPLETE H 
. . Antennas.Receivers. Sources. Photos i 
“Our BOOK takes the mystery out of satellite 
. technology. 
9 Technology, U.S. Army, 


1 
arrived. THE 4-FOOT | 
ME SATELLITE TV SYSTEM 


Inst. otl 
Navy and жи 


The prestigious Mass. 


worldwide have purchased our BOOK. 
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CLOCK COMPONENTS 


Battery, Pendulum, Chime Quartz. U 
Hermie, Grandmother, greg it жеу 


minster, Triple Chime, vac d Winds, Ball | 
y- 


Chimes, Bim-Bam, 400 Da eather Instru- 
ments, Music Box Movements, Clock Kits, 
Metal, Bezel, Paper Dials. Case Hardware, 
Brass & Plastic Numbers & Markers. Hun- 
Prices. Send $2.00 
etunded on $20.00 


dreds of Items, Quanti 
for 75 Page Catalog. 
Order. 

NEWPORT ENTERPRISES INC. Dept. PS 


| 2313 W. Burbank Blvd., Burbank, Calif. 91506 


TECHNICAL 


BOOKS! 


Incredible "how to" books! 


Discover hundreds of manuals, industrial handbooks, 
paperbacks, reprints, and privately published papers on 
unusual technical subjects ranging from melting metal 
to building windmills, and from tanning hides to video 
technology. 
` You'll see instantly why this is the most remarkable 
mailorder bookstore ever! You don't know what you've 
been missing! We probably have just the information 
you've been searching for for years! 


= = i 
Wide Variety! 
Discover books on motor 
rewinding, hydraulics, steam 
engine design, wind and water 
power, electric autos! Tan a hide! 
Make soap! Books on magnets, 
Stirling engines, batteries, DC to 
AC inverters, sundials, rebuilding 
of lathes and milling machines, 
papermaking, more! Set up a 
plating shop! ...a mailorder 
business! Learn calculus! Plastics 
technology! Transistor electronics! 
Build radios! More! E 


Highest quality ; 


Every book is guaranteed to be |.4 
high quality. This is NOT a book СГ 

| club. You're free to pick and |- 
choose only the very best books | NN 
from the best publishers with no |- 
obligation. Since | cannot possibly | 
offer every book published, | | 
guarantee that only the best books | 

| are listed in my catalog. You can € T 

| order with confidence. 


Build a lathe! 


Build a precision lathe for less 
than $50 without power tools or 
>. Other precision instruments! It's 
$ true! Build a shaper, milling 
wer machina, drill press, rotary table 
BK and indexing head, a sheet metal 
` brake! Learn how to make a 
` surface plate and rebuild machine 
` tools! Build a small engine without 
, castings! Collect and restore old 
steam engines! Build a rae, | 


Make your own drill bits, taps, 
ies, reamers, end mills, and 
much тоге! Discover an iñ- 
xe credible 2000 page mechanical 
jengineer's handbook! See stim- 
.ulating books on design! See 
Low cost booklets on scraping, | 
filing, indexing, construction of | 
lathe indicators, and much moral 


State 


+ Operate 3 phase motors a thru 7'» Н.Р. from 
E 208-240 volt single phase sources with the 


"THREEPHASER." Operate higher Н.Р. motors OMLY 


О User supplied motor capacitors required. 


Free literature on request. 


® RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Ш At 1,1024 W. Lake Brantley, Altamonte Springs, FL 32714 


Learn how you can turn an old pail TT 
and blower into a powerful furnace Build a 


that can melt aluminum cans and complete 


scrap, pot metal and brass. We | 
| built one for about $10! Uses foundry! 
grocery store ape Pour 

custom castings! See books on 

sand casting, lost wax casting, Pour 


casting small metal and rubber CUSTOM 


parts, advanced patternmaking, æ 
cupola secrets (for melting cast castings! 


iron) and more! Discover how to 
make and melt glass, build, 
batteries dividing machines, 


magnets! Discover the secrets of 
"Whitworth's 1853 micrometer Melt 
that could measure to a millionth of i 


an inch! Discover books on electric | 
furnaces, making charcoal and Metal! 
coke, boilers, and much more! = 


e e 


| 

Much more! 
See technical school textbooks on machine tool 
operation, diesel repair, and refrigeration. Learn how the 
ancients refined all types of metal from iron to gold! Get 
thousands of watts from a common auto alterantor! Run 
three phase motors on single phase! Learn the secrets of 
lead-acid batteries and inverters! Start your own 
factory! Repair small gas engines! Learn locksmithing! 
Be a small time operator! More! 


Write for a catalog! 


Write for your copy of the latest 
jam-packed edition of Lindsay's ma 
Technical Books catalog. Send *9 E] ru 
$1.00 US & CAN ($4.00 airmail 3 

foreign) to cover first class postage | 
and handling. You'll see in a minute F. ; 
why everyone is talking about this @ 
incredible mailorder bookstore! 2 
Many of these special interest * 
books suddenly go out of print! ` 
You've already missed out on $: 
some incredible books! Write for a 
catalog and order the books you = 
need while they're still available. 
Write for a catalog TODAY! 


Lindsay Publications Box 12- MY 
BRADLEY IL 60915-0012 


O Send a catalog! I've enclosed $1.00 US & CAN 
($4.00 foreign airmail) | 


Name 


Street 


City 
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NEED THREE PHASE POWER 


Е by using more than one "THREEPHASER." 69% 


o Used worldwide since 1966. Money back guarantee. 
Telephone 305-862-3038. 


1 Model - 1 Price. 


MAKE THIS SHADE 
FOR LESS 
THAN $75.00 


$ Send $1.00 for our big catalog of 
stained glass supplies. 


WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 — 
TAKE JUST ONE... AND WE'LL 
MAKE YOU AN EXCLUSIVE DEALER" 


| 6-wheel dr ive è a mphibious 


2 and 4 passenger models 


CALL TOLL FREE 1-800-255-2511 


(in New York State 716-855-2226 collect) 


Recreatives Industries, Inc 
60 Depot St., Buffalo, N.Y. 14206 


Since 1969, World's Largest Manufacturer of Six- 
Wheel Drive All-Terrain Vehicles. 


"Н the territory is still open (you must be 21 years of age) 


Statement of Ownership. Management and Circulation (Re- 
quired by 39 U.S.C. 3685) 

1А. Title of Publication: POPULAR SCIENCE 

1B. Publication No. 493730 
2 Date of Filing: 9/26/83 
3. Frequency of issue: Monthly 
3A. No. of issues published annually: 12 
3B. Annual Subscription Price: $13.94 
Complete mailing address of known office of publication: 
380 Madison Avenue, New York N.Y. 10017. 

5. Complete mailing address of the Headquarters or General 
Business offices of the publishers: 380 Madison Avenue, New 
York, N.Y. 10017. 

6. Names and complete addresses of publisher, editor, and 
managing editor: Publisher, Terence E. Moyes, 380 Madison Ave., 
New York, N.Y. 10017; Editor-in-Chief, C. P. Gilmore, 380 Madi- 
son Ave. New York, М.Ү. 10017; Managing Editor, Herbert 
Shuldiner, 380 Madison Ave., New York, N.Y. 10017. ` 

7. Owner: Times Mirror Magazines, Inc., 380 Madison Ave- 
nue., New York, N.Y. 10017; a wholly-owned subsidiary of The 
Times Mirror Company, Times Mirror Square, Los Angeles, 
Calif., 90053. 

B. Known bondholders, mortgages, and other security hold- 
ers owning or holding 1 percent or more of total amount of bonds, 
mortgages or other securities: Mone. 

9. Relates to non-profit organizes and does not apply. 

10. Extent and nature of circulation: A. Total no. copies (Net 
Press Run): Áverage no. copies each issue during preceding 12 
months, 2,144,313; Actual no. copies of single issue published 
nearest to filing date, 2,138,026. B. Paid Circulation: 1. Sales 
through dealers and carriers, street vendors and counter sales: 
Average no. copies each issue during preceding 12 months, 
264,333; Actual no. copies of single issue published nearest to 
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The following introduces one of the 
most fully tested and credentialed gas 
saving, friction reducing engine treat- 
ments ever to reach the market! 

WHAT IS POLY? "Poly" is short 
for polytetrafluoroethylene (TFE). It is 
the slipperiest substance known to man 
(1981 Guiness Book of World Records, 
p. 188). The PetroLon Corporation, 
makers of Slick 50, has invented a way 
to permanently bind this slippery chemi- 
cal to your engine with one treatment. 
All you do is add one quart of Slick 50 
to your oil during oil and filter change. 
By reducing engine friction, Slick 50 
increases gas mileage and horsepower 
and reduces engine operating tempera- 
ture thus causing your oil and engine 
to last longer. Just as important, it 
reduces metal wear, defraying costly over- 
hauls. 

HOW DO I KNOW THIS ISN'T A 
FRAUD? Slick 50 has some very impres- 
sive credentials. The “Consumers Digest” 
magazine (March/April 1982, p. 35) states 
"Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests 
indicate that it will improve gas mileage 
by about 2 or 3 miles per gallon." Re- 
searchers at the Franklin Institute Re- 
search Laboratory , after applying a power- 
ful ultrasonic cleaning process to a Slick 
50 treated engine part, were surprised at 
its permanence. They stated, “We actual- 
ly expected the PetroLon Slick 50 TFE 
Resin coating to also be removed, but 
later found it was still there." 

The FAA (Federal Aviation Adminis- 
tration) has fully accepted Slick 50 Air- 
craft Piston Engine Treatment (F.A.R. 
333.49). An FAA test simulating 1400 
hours of engine use (equivalent to about 
70,000 miles on a car) showed almost 
zero engine wear! 

Twenty-five hundred miles after re- 
moving Slick 50 from the crankcase, 
tests done at the University of Utah 
Engineering Experiment Station showed 
that the benefits of Slick 50 were 
still there. They reported a horse- 
power increase of 16.9% and 9.9% for 
light and heavy loading respectively. 
The senior engineering researcher at the 
University of Southern California in 
san Diego stated this, "Slick 50 does 
increase horsepower and decreases fuel 
consumption in tests done at the uni- 
versity.” Тһе Space Shuttle Colum- 
bia uses the chemical “poly” in its 
gears and bearings because it is the 
only chemical lubricant which can with- 
stand the heat and corrosive elements 
of space. 

Perhaps most dramatic of all is a 
torture-test overseen by the Automotive 
Services Council for Pennsylvania and 


Save Саз, Save Engine with "POLY" 
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shown on television station WTVE. Three 
cars with between 75,000 and 129,000 
miles on them were treated with Slick 50. 
Six months later the oil was drained from 
each vehicle and the cars were driven with- 
out the oil plugs for about a half hour. 
The water temperature never rose and the 
engines sustained no apparent damage. 
The Southwest Daily Times (Dec. 19, 
1982, p. 6), reports that a man from 
Liberal, Kansas, flew his airplane without 
oil for 30 minutes. There are many more 
tests available. If you are still skeptical, 
send $2.00 to defray printing and postage 
costs and we will send you additional, 
more detailed, test information, etc. 
HOW DO YOU TREAT AN ENGINE? 
Very simply. A few minutes before 
oil and filter change add engine flush 
(sent free with each order) to clean out 
your engine. Let your engine idle for 
5 minutes. Then drain your oil, change 
filters and add the proper amount of 
oil less one quart. Add one quart Slick 
50, drive for 30 minutes, and leave it 
in the crankcase for 3,000 miles. As 
the engine operates, the oil carries the 
polytetrafluoroethylene between the parts 
where it is burnished into the pores 
of the metal. Once impregnated it is 
permanent, so you do it only once, not 
each time you change oil, One quart 
of Slick 50 will treat all standard 4, 6 
and 8 cylinder gasoline and diesel engines. 
WILL IT WORK WITH MOST OILS? 
Yes, Slick 50 will work with all petro- 
leum based oils and all synthetics that 
are compatable with petroleum based 
oils. An exception is graphite oils. 
However, once an engine is treated, you 
can go back to a graphite type if de- 


sired. 
WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in 


percentages may vary, depending on the 
kind of driving you do, vehicle condition, 
etc. By reducing friction, Slick 50 does 
all of the following: It increases gas 
mileage. It increases horsepower —— 
small economy cars and large RV’s really 
need this. It makes for easier starting. 
It reduces operating temperatures, thus 
increasing the lubrication and life of your 
oil and your engine. Last but not least, 
the drastic reduction in engine wear de- 
frays or eliminates costly overhauls which 
can save you over $1,000.00. Slick 50 
eliminates the “lubrication starvation” 
that all cars experience when first started 
before the oil has a chance to circulate. 
Up to 90% of the wear on a car can be 
caused by this lubrication starvation. 
You receive all of these benefits for 
less than the cost of two tanksfull of 
gas ($33.95). 

WILL SLICK 50 HARM MY ENGINE 
OR AFFECT MY WARRANTY? No! 
Slick 50 is suspended in an excellent 
grade of petroleum oil which meets or 
exceeds every manufacturers engine war- 
ranty requirements. In addition, Slick 50 
carries an API (American Petroleum Insti- 
tute) service classification SF-CC-CD. It 
also carries the military specifications 
MIL-L-21046 and MIL-L 46152-A. 

DEALERSHIPS ARE AVAILABLE. 

OTHER SLICK 50 PRODUCTS avail- 
able are Small Engine Treatment (for 
2-cycle engines), Aircraft Engine Treat- 
ment, Gear Treatment (manual transmis- 
sions, etc.), Grease, Ultra 9 Oil, Fuel 
Conditioner, and Fabric Protector. Free 
information is sent upon request. 


Free engine flush sent with each order. 
Free shipping with orders of 2 or more. 


For purchase or further information, 
call toll free 1-800-228-6505, ext. 180 
(in Nebraska call 1-800-642-9606) or 
send to: FT. MORGAN SLICK 50, 
15160 Hwy. 144, #7, Fort Morgan, 
CO 80701. 


CII enclose $33.95 + $3.00 shipping and 
handling. 
(J) I want 2 or more (free shipping & handling). 


(J Check CJ C.O.D. CJ Visa/MC 
Card # Exp. 

Name 

Address 

City 

State Zip 


YES YOU CAN! 


— make $12.00 to $18.00 an hour! 
— work full time or part time, right at home. 


— operate a CASH business where 90¢ of every 
dollar is CASH PROFIT! 


CALL 1 (800) 845-3000 


(In Utah call I (800) 662-8666) 
We'll send you a FREE Lifetime Security Fact Kit— 
yours to keep with no obligation—that gives you 
the details on being your own boss with a Foley 
Full-service Saw and Tool Sharpening Shop. 

YES YOU CAN have independence and make 
good money. But you have to CALL NOW to get 
your FREE Lifetime Security Fact Kit. The 
number is 1 (800) 845-3000. Call any time day or 
night. We pay for the call. In Utah call 1 (800) 
662-8666. 

If you prefer, you can mail the coupon below, 
but you'll get your FREE Fact 


Г 


Kit sooner if you M-DAY. NO- Te 7 
CALL NOW! dH TRIAL OFFF А | 
FREE i i = 
LIFETIME 
SECURITY 
FACT KIT 


The Foley Company 
20079 Field Bidg. 
Kansas City, MO 64111 


[ ] YES, | want to know more! Please rush my FREE 
Lifetime security Fact Kit. No obligation and no 
salesman will call. 


NAME 

MORE. MMM 
ج ا ر ا‎ ИННО 
SIME. E 


ЖН DIAMETER 12i HIGH ) 
. M^, BUILD THIS 20 ft DOME 
= EOM FOR LESS THAN $400. 
SEN Use for garage or storage 
H N plans available 
AN for 14 upto 50 ft Domes 
|| || For How to... book send $5 to: 
KEY DOME, DEPT. P5123 
PO. Box 430253 
." , South Miami, FL 33143 


He saved 
$1000. 
You can too! 


For your FREE 


REPAIR HYDRAULIC. JACKS 
Earn while you learn at home. Mil =, 
lions of jacks in gas and auto service 
stations, trucking firms, body shops. 
riggers, factories and farms need serv 
icing... most of which you can learn 
to repair, We show you HOW. Start 
spare time in your basement or ga 


color brochure call or write: 
TOLL FREE: 1-800-255-1050; 
in Michigan call 616/849-3400. 


This is the truck that Jack built. 


ы # Ша 
> 


For Free Info Pack 
Call Toll-Free 
800-233-3865 


Or write 
for more 
information 


WERSI USA 


Auto-exti 


clean bumi 


rage. Big Miah for mechanics. 


ACT NOW! 


Waite for aller Na F P512 


HYDRAULIC JACK REPAIR R MAN UAL CO., INC. 


P.O. Box 18 € Accord, N 


Classified Opportunity Mar! 


ELECTRIC TRAINS 


HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 


TURN YOUR TRAIN SET 
INTO A MODEL RAILROAD 


IL 61104. Cal 


Terms Arranged. Lloyds-PSC, Rockford, 
1/800/323-1212 Toll Free 


New 720 page Catalog/Reference Manual shows 
what's new in the marvelous world of HO trains. 
THE WORLD OF HO SCALE - 1984 puts over 
20,000 model railroad products at your finger tips. 
116 dramatic full color photos of realistic dioramas 
and models. Send $11.95 to Walthers, Dept. PS, 
56001 West Florist Avenue, Milwaukee, WI 53218. 


| Satisfaction guaranteed or your money refunded. 


BETTER HEALTH 


PUREST WATER from HOME DISTILL- 
ER, WATER WISE, Box 45981, Centerhill, 
FL 33514, (800)874-9028. 


COMPARE 30 Negative lonizers $29.95 


—$500pp' Allergy, Computeritis, Head- 
ache, re ief information Free!! Discounts! 


3045 (PS5) Troy, Chicago 60618. 


188 | POPULAR SCIENCE 


Jax. HEARING AIDS! 


SAVE 50% 
e All types of Aids 
e Try our all in the ear 


e Free Catalog e Write: 
BETTER HEARING 
Box 537-69B 
Brookport, IL 62910 


HEARING AIDS 
FREE! | 


/2 PRICE CATALOG 
§ SUPER а SAVINGS! Newest. Finest. All 


pede y DIRECT & save i: 

i| меан. Sold x Жа, 

y HOME TRIAL. FREE Catal 
stag ea 
9530 Langdon Ave., 

pales 


to HALF! 
MAIL on 
og. Write: 


e 30 Day Trial e No Salesman 


WATER PURIFICATION 


Signus, Box 33712A1, Phoenix, AZ 85067. 


TREASURE FINDERS/ 
METAL DETECTORS 


FIND old coins, jewelry, gold nuggets. 
New patented бее iei device. Free 
catalog. Gardiner, 4729L N. 7th Ave., Phoe- 
nix, AZ 85013. 


INCREDIBLE SAVINGS ... Build your 


own Metal Detector! Pays for itself. Basic 

kit $19.50 Advanced $29.50— meter, head- 
hones! Simple to build. Guaranteed. D- 
ECH, Box 302, Lynden WA 98264. 


BURIED TREASURE | 


uu RESEARCH PRODUCTS 
BOX 270270-H TAMPA, FLORIDA 336688 


Easy-to-build semi-kit can save you money. Engine is 
completely assembled: frame is welded and painted. 
You just bolt everything together (using common 
" 4 tools and our 22"x34", fully illustrated in- | 
А ed struction sheet) and start hauling! 
| e 16 Н.Р. or 11 Н.Р. Briggs & Stratton engine 
e Hydraulic disc brakes with parking brake standard. 
e Electric start standard. 
e Automatic transmission with forward and reverse. 
e Full, one-quarter ton payload capacity. 
e Dumping bed measures 4412"х40"х11". 
e 4-wheel models with cab also available. 


Carl Heald, Inc., 


Dept. OZU Р.О. Box 1148, 
Benton Harbor, Michigan 49022 


This season 
White's Elec- 
tronics again 
offers special 
ifts with their 
inest metal 


detectors. Metal 
Detectors make a 


White's Electronics, Inc. Sweet Home, OR 97386 


$64.50 


99.9% fuel efficient 

Heavy guage metal construc- 

lion with porcelain enamel 

linish for Penso ol service бгз 


ystem ^i ^ 
| pies amit 4room f fas = 
Heatingtimeis26—36Hrs „= 
Battery Powered igniter 
Fuel level inchcator 


а y 
Spill tray protects NE odes 


Allow 6-8 wks. delivery. Az residents add 6% sales tx 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 


fantastic out- 
door hobbies - 

fun and pro- 
fitable - for the 
whole family. 


Models from 
$79.95 


TOLL FREE 
PB-3 


BUILD-IT-YOURSELF 
Complete Kit of all HACKSAW 
THEE parts less pulley. Cuts 120 
strokes/min. Use any ‘4 hp motor. 
Ve" drill press required for 
finishing. Catalog of this and 51 
other Kits - $1.00. Write: 
Casting Specialties, 
Dept. PS123H 
Cedarburg, WI 53012 


LIMITED TIME OFFER! 
NOW $89 EACH!! 


Portable kerosene heater is | 


5 


help with nance ane над. 

Order as many as you like- 
but hurry stock is limited | 

al this price. 15 day money 

back guarantee 


i " is 


ZIP CODE 


PATCHES, DECALS, BADGES. 


CUSTOM-Made Cloisonnes, Decal: 
Patches. Airmail Sketch, Quantity t« 
Shayes Emblems Services, PO. Box 43-91 
Taipei, Taiwan. 


MISCELLANEOUS 


IENTAL Iron desi Book t 
1600 beautiful practical designs for rai 
ings, columns, etc. Free literature. Cur 
ningham, 3881 South 3200 West, P.O. Bo 
20005-S, Salt Lake City, UT 84120-0008 


VACUUM CLEANERS “Discount Prices 
“New” Rainbow $349.95, Kirby, Filte 
Queen, Compact, Details: ABC Vacuui 

arehouse, 7021 Burnet-PS, ‚ Austin, Теха 
T8757. 


REVOLUTIONARY new retractable 
blade ket screwdriver. $4.95. Guarar 
teed. Ruby McLean, 3188 Atherton, Sant 
Clara, CA 95051. 


PERSONAL 
MAGIC CHARM. Makes your drear 


| come true. comes with instructions. Sen 


ic Charm, P.O. Box 234: 
10185. 


CHRISTMAS GIFTS 


BARTLETT FLYING SAUCER 
ASY to build. fun to fly. flies over land, 
er, or snow. Complete plans. Supplv 
rces and photos. $5.00. Bartlett. 
i. Silverdale, WA 98383. 


ALCON BOOMERANG—EXCITING 
RISTMAS GIFT! $8.00. WP Ltd.. Box 
95. San Diego. CA 92138. - 


QUALITY Giftware. Cutlery, Catalog 
00, refundable, MILLROSE S. Box 787. 
eport, NY 11520. 


iM RADIO, FLASHLITE, HORN, SIREN, 
lin one, mounts bicycles, tents, belt. Gift 
all ages. $21.95 ppa. Funtime, Box 633, 
nchester, MA 01890. 


VERSATILE 
NIGHT-LIGHT 
PLANTER 
Quality Handcrafted in Amber, 
Blue, Green, Crystal or Red 
ideal for Home or Office. 19.95 
PPO—Check or Money Order. 


Pal Creations 


P.0. Box 2186 
White Flint 
Kensingion Md. 20895 


Eo ye 


UTOMOBILES 


HIGH Mileage Carburetors. Free Details. 
ix 89, Draper, Utah 84020-0589. 


FACTUAL REPORTS— "Build Your Own 
oven 200MPG Carburetor!” "Backyard 
cohol Fuel —10e Gallon." "Stop Oil Burn- 
g—Older Cars!" All three—31.00. Re- 
arch, Box 184—SL, Antioch, TN 37013. 


BUILD YOUR OWN HIGH MILEAGE 
ied indice E R2PS, Bowling 
reen, MO 6333 _ 


LEARN AUTOMATIC TRANSMISSION 
EPAIRS. EARN $400/DAY SEND $50. 
lox 36384, DALLAS, TX 75235. 


DOLLAR SAVING Automotive Repair 
oklet. Send $3.00, BMP, Box 5569, He- 
па, Montana 59601. 


VAPOKARB!! Fantastic New Vapor Car- 
uretor' Details FREE. Dynatek L12, 720 
ordan, Rockford, Illinois 61108. 


BUILD A BIKECAR,. rY 
The Amazing Mini Car ı7 
3uilt with Bicycle ' 
Parts! Electric-Pedal 
Powered! 


PLANS $7.95 


AUTO SUPPLIES & 
EQUIPMENT 


ALTERNATOR Generator Rebuilding 
look. Price: Hedelund Engineering, Box 
6024, Las Vegas, NV 89126. 


LIC JACK REPAIR MANUALS. 
nd parts. arts. Catalog $2.00. Hydraulic Jack 
О. Box 18, Accord, NY 12404. 


AVIATION 


BOOMERANGS — INCREDIBLE RE- 
UAN! You can do it. Exciting! Order your 
REE catalog today. Boomerang Man, 312 
'ark, Monroe, LA 71201. 


HELICOPTER CAMPERS—Sleep from 
to 6 with hot shower, kitchen, air condi- 
ioning, awning and other conveniences of 
10dern motor home. Fly your own heli- 
amper on that long dreamed of vacation. 
lor brochure and information for $10.00. 
irlando Helicopters, PO. Box 2802, Or- 
indo, Florida 32802. 


lassified Opportunity Mart 


d orders to Dorothy Ellis, Popular Science, 380 Madison Ave., New York, NY 10017. 


GYROCOPTER, Aeroplane. Ultralight. 
Hovercraft, Airboat. Landsailer. Build your 
own Send $10.00 Money Order for 3 View 
Drawings, performance data, tools and time 
required to build ete. Homebuilt Aircraft 
Supplies. 7932 Ontario Street, Omaha NE 
68124. 


ULTRALIGHT Directorv — А1) models. 
prices, $4.00. Bushue, Box 285, Beecher 
City, IL 62414. 


EZ-1 Ultralight Aircraft 85% Scotch taped 


together, all aluminum, low cost. Informa- 
tion $1.00. Dept 2N, 1326 N. Westlink, 
Wichita, KS 67212. 


HOBBY HELICOPTER. ' ‘Chop рру ' ultra- 


light single-seat helicopter. Simplified con- 


struction—motorcycle engine. Brochure: 
$3.00. Polynova, Box 6705, St. Remi, Que- 
bec, Canada JOL 2L0. 


BUILD YOUR OWN JET HELICOPTER 
EASY TO FLY—INEXPENSIVE TO BUILD! 


е Carries one person * Uses low-cost fuel 
s Simple hand-oo 


THE HELICOPTER TER 


aris Plans for reseller Fi eai ا‎ 


BOTH Meer е BOOKS: only $14.00. 


HELICRAFT, Inc. 
P.O. Box 16488-A Baltimore, MD 21217 


ASTRONAUTICS 


ANTIGRAVITY Propulsion Devise. Free 
Brochure, RDA, Box 873-NS, Concord, NC 
28025. 


ASTRONOMY TELESCOPES for deep 
sky, lunar and planetary observations. 
Constructed in home workshop. Observe 
the Andromeda galaxy or the eclipse of 
Jupiter's moons. For plans, parts list, and 
construction manual for various large ap- 
erture telescopes send $12 to: Orion Sys- 
tems, PO Box 934, Farmington, MO 63640. 


NASA Space Shuttle, Authentic embroi- 
dered patches. Free brochure. Eagle Crest, 
Box 6115, Jacksonville, FL 32236. 


SPECTACULAR SPACE PHOTO- 
GRAPHS. Photos of Earth, Moon, Apollo, 
Shuttle—high quality, free information. 
Photos Unlimited, Route 3 Box 225H, New 
London, NC 28127. 


GRAVITY 


No moving pats т 


grams. perform Mee Pens, 
x10 mimeo $20 ppd. GUARANTEED! VISA MC 


$5. FOREIGN ADD $10. SAUCER TECHNOLO- | 


GY, Box 132-A, Eureka Springs, Ark. 72632 


BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 

* FIFTY CENTS EACH! 

* BUILD A DOZEN IN 
AN EVENING! 


A 1‏ ا 
WORKING SAMPLE al an aheciric Etat TOU CAM‏ 
MAKE TÜLRSELF Iram ане ад oT) lad armored Mha house‏ 


Send $2 00 to 
Dept. PS 1, THE TELEFLITE CORPORATION, 
11620 Kitching SL. Sunnymeaad. Calil. 02388 


HOVERCRAFT 
HOVERCRAFT Plans, Catalog $1.00. 
Universal Hovercraft, Box 281, Cordova, 


IL 61242. 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower en- 


gine powered. Carries one man plus. Flies 
over land/snow/water. Complete plans and 
booklet. $9.95. Aero-Projects, Box 5118PS, 
Clinton, NJ 08809. 


BOATS, INBOARD & 
OUTBOARD MOTORS 


BOAT Kits - 27 trailerable models - 
POWER and SAIL - 8'-30'. Molded fiber- 
glass hulls and decks come factory assem- 
bled - you install factory supplied interior. 
Save half factory-built cost. No experience 
ешге. 48-page catalog - $1.00, Luger, 

ai Me AC-83, 3800 West Highway 13, Burns- 
ni Minnesota 55337, 612-890-3000, 


PONTOON and Houseboat kits from 
$1,994.00, Information $1.00 1-500-522- 
1500 ext. 6042. Watercraft, Box 902. Co- 
lumbia, TN 38401. 

BOATKITS - PLANS - PATTEHNS - 
FRAMEPACS - LARGEST CATALOG - 300 
Designs 8'/80' - Plywood, Fiberglass - Steel - 
Strip Planking - POWERBOATS - [Inboards 
- Outboards - Cruisers - Sportsfishers - 
Hydroplanes - Runabouts (CANOES 
HAVAKS) - SAILBOATS - Daysailers - 
Trailersailers - Multihulls - SUPPLIES - 
Cloth - Resins - Foam - CATALOG $2.00 
(Airmail $4.00) - (Book “AMATEUR BOAT- 
BUILDING" - Fiberglass - Plywood/Epoxy - 
$6.00). CLARKCRAFT - 16-S Aqualane, 
Tonawanda, NY 14150. 


NOW! Trim and tilt kits for all outboard 
motors. Simple installation non-electric. 
Dole Fluid Power, Box 1987PS, Hutchin- 
son, Kansas 67501, (316) 663-8361. 


EVINRUDE—MERCURY 1983 Bar- 
gains... all sizes . . . $2.00 handling 
Scott McCulloch parts . Electra 
Marine, 610 Merrick Road. Lynbrook, New 
York 11563. 
TWIN CITY OUTBOARD Parts for all 
makes and models. 1906 and up we buy. 


Outboards, 33031 Nicollet, Minneapolis, 
Minnesota 55408. 


PROPELLERS for small Airboats Balloon 
Inflators. Universal Propellers, 1905 Milam, 
Fort Worth, TX 76112—817-535-3698. 


BOAT PLANS—FRAME KITS— 
PATTERNS 
Hundred of designs — WOOD—FIBERGLASS— 


STEEL — Sailboats— Powerboats—Outboards— | 


Canoes — Kayaks — Rowboats — Duckboats — 
Dones —Houseboats Proven methods include 
instructions especially for amateurs. Professional 
results! NO LOFTING! "SUPPLIES" —Fasten- 
ings — Fiberglass — Resins — Glues — Books 
Send $2 00 for HUGE 144-page catalog or $4 00 
AIRMAIL. Includes FREE "BOATBUILDING SUP- 
PLIES” brochure Investigate our "POXY-SHIELD ' 
P"POXY-GRIP" wood/epoxy boatbuilding system 
—Manual = $2.00. GLEN-L MARINE, 9152 
Rosecrans, Box 756SP Bellliower СА 90706 


DO IT YOURSELF 


POOR MAN'S CATALOG U-build saws, 
lathes, sanders, engraving machine, en- 
ergy savers, crafts, toys, more. $3. Kalban, 
Box 139C, Flourtown, PA 19031. 


ELECTROPLATING. Complete Text- 
book. All Metals. Electroplate Metallic/ 
Nonmetallic Items. $11.95. Details Free. 
Tropic, Box 95P, Palm Bay, FL 32905. 


16” POWER hacksaw for detailed draw- 
ings send $7.00 to: Advance Tech. Design, 
Co., PO. Box 1228, Clinton, Ont. Canada 
NOM 1LO. 


1400 CATALOGS listed and described. 
Sources for everything imaginable. $4.00. 
Masterlog, Box 879-A, Fairfax, CA 94930. 


1600 CATALOGS Every Subject Imag- 
inable!!! Directory $4.00, Catalogs Galore, 
7914-A Springfield Village: Springfield, 
VA 22152. 


SAWMILL — Automatic, Quiet, Portable. 
Build for $200. Write: M-B, 933PS Ingalls, 
Clifton, VA 24422. 


SAVE on high plumbing bills. COM- 
PLETELY NEW, EASY-TO-FOLLOW, de- 
tailed instructions and illustrations for re- 
pairing faucets. $3.98. Magic Wand Plumb- 
ing Ш, Drawer C, Clinton, lowa 52732. 


PORTABLE WORKSHOPS & STOR- 
AGE BUILDINGS. How to & complete 
plans from Texas manufacturers best sell- 
ers. Send $1 for brochure. MID-TEX MFG., 
Р.О. Box 1380, Ingram, ТХ 78025. 


FANTASTIC DEVICES 
Electronie Surveillance, Security, Scien- 
tific, Hi-voltage, Anti-gravity, Biofeedback, 
Parapsychology. Plus CHEMICAL FOR- 
MULAS, Flying devices, Jet Engines, and 
more! Latest Technology devices! Catalog 
$1.00. ATD., Box 491, Monrovia, CA 91016. 


AUTOMATIC Power Failure Light. Bro- 
chure $1.00. Sunco Electronics, pt. LA, 
Hialeah, FL 33016. 


CASSETTE TAPE REPAIR KIT 
Instructions and Illustrations included. 
$5.00 + $1.00 shipping. M&M Enterprises, 
PO. Box 71, Dunnville. Ontario, Canada 
NIA 2X1. 


SOLAR HEAT LOW AS $46.00 
At last cheap solar heat collectors 
4x8 alr type panels each can be run | 
separate or in series. Deluxe models | 
equipped with blowers $22.00 extra. 
| Nota one blower will do 4 panels. For 
the Do It Yourselfer lans Illustrations 
& instructions send $5.00 to 
WILSON ENERGY "CORP 
RR 4, BOX 31A 
Albany, KY 42602 


GREAT SAUSAGE RECIPES 


221 page illustrated book explains sausage | 
making plus home curing and smoking of 
meat, fowl and fish. Over 100 recipes. We 
now have Low Salt Seasonings. Free equip- 
mentand supply catalog has more information. 


The SAUSAGEMAKER 
177-12 Military Road Buffalo, N.Y. 14207 


HYDROGEN FUEL 


Now, you can generate your own hydrogen and 
convert your automobile to operate on hydrogen 
| fuel. You get electrolyzer and auto conversion 
plans and instructions, plus details on sate 
hydrogen storage and generating hydrogen 
only $10.00 
RESEARCH & DEVELOPMENT 
Post Office Box B73-P5 
Concord. North Carolina 28025 


SATELLITE TV 
BREAKTHROUGH 


ONLY WE 
1.8 METER TLLA 
(5.8 foot diameter) 


We are the Fifth 
| Largest Military 
Earth Station 
| Manufacturer 
| in the World. 


No More Monstrosities! Our new patented 1.8 
meter antenna with gun laser surface tolerance is 
the most perfect antenna made in the world... 
Plays like a quality 3 meter . . . Roof mount... 


motorized! OUR 96 PAGE 
sS. TECH BOOK 


REDUCED... 
ONLY $6.00 


24 HOUR 
C.O.D. HOTLIME 


(305) 
339-7600 


AS 


SPACECOAST" 
of California 
P.O. BOX 442-B 
ALTAMONTE SPRINGS, FL 32701 
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KEYPAD OPERATED 
Unavailable! Detailed information & 
construction techniques on the LATEST in 
pushbutton locks. Your private code prevents 
— access to: 


S. TV's-VCR's, AUTOS, 5 
TOOLS, COMPUTERS, APPLIANCES, 
reagent STEREOS, del БОЛШЫ ing 


rire ILL ILLUSTRATED ma mabe fala pi ыма 
е diagrams, parts-lists & sources. All Just 


` MILTON OMNISEARCH 
Box 5044 Dept. 5, Ormond Bch 
| Florida 32074 


SCIENTIFIC апа ELECTRONIC. 


DEVICES” 


PLANS — All Parts Available In Stock 
e LC5 BURNING CUTTING CO2 LASER. . $15.00 
| e RUB3 RUBY LASER RAY PISTOL , 15.00 
e BTC5 1.5 MILLION VOLT TESLA COIL. . 15.00 
e HEGI 1 MEGAWATT 500 JOULE SOURCE 15 
e HVM3 ADJ 125KV DC SUPPLY ; 
e LAGS SOLID STATE LASER RIFLE. 
KITS — Includes Plans and Parts 
e LHC2K SIMULATED RED/GRAN/YEL LIGHT 
LASER 29 530 
* BIC3K 250.000 VOLT TESLA COIL 124 50) 
s i0G1K ION RAY GUN r9 Ай 
s PSP3K PHASOR SHOCK WAVE PISTOL . 44 50 
е PPGTK PHASOR PROPERTY GUARD 175.00 
e INFIK INFINITY TRANSMITTER 134.50 
a МЕТІК 2-3 MILE RANGE FM VOICE 
XMTR 39 50 | 
ASSEMBLED AND TESTED PRODUCTS 
è LGU30 RED TMW PORTABLE НЕМЕ 
LASER 299 50 
* TCL30 SOLID STATE TESLA COIL 35KV 54.50 
е |PG50 POCKET PAIN FIELD GENERATOR 59 50 
. e SERIO BLASTER DEFENSE WEAPON 79.50 
e TAT20 AUTO TELEPHONE RECORDER 24 50 
+ PPF10 PHASOR PAIN FIELD PORTABLE249 50 
s SNP20 SECURITY PHONE LISTENER 99 5() 
| + CATALOG CONTAINING DESCRIPTIONS OF 
ABDVE PLUS HUNDREDS MORE AVAILABLE | 
FOR $1.00 OR INCLUDED FREE WITH ALL 
ABOVE ORDERS. 
| PLEASE INCLUDE $3.00 PH ON ALL KITS AND 
PRODUCTS. PLANS ARE POSTAGE PAID. SEND 
CHECK. MD. VISA, MC TO 
INFORMATION UNLIMITED 
P 0. BOX 715, DEPT. РЯ AMHERST. NH 03031 


 HOLOGRAPHY 
HOLOGRAMS 3-D Laser Images Cata- 


log $1 Sample $5. Spacial Images, 855-D 
Conklin St., Farmingdale, NY 11735. 


HOME CRAFTSMAN 


MAKE TOYS- Plans, Kits- Hardwood 
Wheels, Parts, Dowels- Catalog $1.00- 
Cherry Tree Toys, Belmont, Ohio 43718. 


CLOCK MOVEMENTS. Below 


| wholesale prices. Best quality. Catalo 


$1.00 (refundable), 
| Thompson, CT 06277. 


“GETTING Started in Stained Glass” 
$1.00. Whittemore, Box 2065X, Hanover, 
MA 02339. 


LARGE selection of plans. Furniture 
designs, loom, spinning wheel, clocks, 
dollhouses, cradles, tovs, alphabets, bird 


Yankee, Box 26: 


| houses, weathervanes, kits, and more. Cat-: 


alog 50e. Craftplans Co., Rogers, Minne- 
| sota 95374. 


QUALITY FURNITURE HARDWARE, 
CHAIR CANE, AND LAMP PARTS. Com- 
plete Selection, Prompt Delivery, Reason- 
| able Prices. Catalog Costs: $1.50 3rd Class 


or $2.50 lst Class. Paxton Hardware, 7818 | 


Bradshaw Rd., Dept. B-28, Upper Falls, 
MD 21156. 


TOOLS & MACHINERY 


SMALL FOUNDRY Furnace. Suppli 
Free Literature. Pyramid Products, pt 
M, 3736 South 7th Avenue, Phoenix, 
85041. 


BOLTS, Nuts, Screws. WHOLESALE, 
DIRECT. Guaranteed. Free Catalog. Cam- 

lot, Dept. 33, Box 65, Bristol, Wisconsin 
3104. 


RS SUPR D Excel- 
pes 55416. сораш» 
tatalog $2.00; with bench brush $4.0 


POPULAR SCIENCE 


2205 Richmond St., 


SILVO Hardware, 188 page Hand & 


Power Tool Catalo i .00. Dept PS3-12, 
Ладе РА 19125. 


4 METAL Cutting Lathe $87.25. Taig, 
15048 Proctor, Industry, CA ans. 


LATHES 3° TO 15". 


T- 
'x6 mw 12" __............ 


тати re reer ЕЕЕ 


TOOL BAGS 


Quimde Contmental U.S.A Add £3.00 


Coal City, IL us 


ENERGY SAVING 


GET 25% to 40% more heat from your 

resent Heating System. Send $19.95 to: 
Heat Extractor, MPO Box 2194, Niagara 
Falls, NY 14302. 


SOLARDOR. Make your sliding pinse 
door temporary solar collector, eap 
sively. Plans $6.00. Dixon, Box 666, | 
tonbury, CT 06033. 


ENERGY SAVING PRODUCTS, Catalog 
$1.00, Guaranteed, Energy Tech., 837 5 
Garfield, Traverse City, 49684. 


TANKLESS Water Heaters. Models For 
Every Requirement, Paramount, 627 Hazel, 
Allentown, PA 18102. 215-821-7741. 


HYDRO-POWER 60 page report. Site 


| evaluation, equipment selection, plans and 


ideas. $10.00. Hydro-power, P.O. Box 338, 
Bunn, NC 27508. 


REVOLUTIONARY new Thermometer for 


! Home Heat loss Evaluation. US Patent. 


$6.00. MIDEE MARKETING, 7 Buttercup, 
Weston, Ont. ML 2M8. 
SOLAR Kits (Hot Air) Easy to Assemble. 


Information $1.00 Refundable. R&T Enter- 
prises, 11020 Reading Rd., #179, Cincin- 


| nati, Ohio 45241. 


SAVE 50% OM YOUR ELECTRIC BILL. | 
| New book tells how. Satisfaction guaran- | 


teed. Send $4.00 to: Alco, РО. Box 14301, 
Hartford, CT 06114. 


BL 1DOORS-—Computerized pro- 
fessional model, $2970. House Doctor's 
Manual, $9.75. INFILTEC, P.O. Box 1533, 
Falls Church, VA 22041. 703/820 7696. 


ALTERNATE ENERGY 


HYDROGEN WIND INC. (selling Electro- 
lyzers) for Hydrogen and Oxygen Produc- 
tion. Send sase for information. Lineville, 
Iowa 50147. 


SOLAR REFRIGERATOR 
PHOTOVOLTAIC panels, Lights, Ceiling 
Fans, Pumps, Water Heaters, Batteries, 
Other solar products. Send $2.00 for infor- 
mation. Refriaire Intercorps, 3724 N.W. 72 
Street, Miami, FL 33147. 


HEAT STORAGE TANK, Build your own, 
insulated, expandable, with multiple heat 
exchangers. Complete construction and 
operational plans $8.00. Midwest Ene 
1202A Commercial, Excelsior Springs, MO 
64024. 

NEW ANYWHERE —Generate FREE 
electricity advanced thermal applications, 


full information Send $19.95 to: Steven | 


Coble, 1561-2 Wilder Ave., Honolulu, Ha- 
wall 96822. 


FREEZER uses NO energy, has NO mov- 
ing parts Plans $9.95 Send fo: to: Steven Coble, 
1561-2 Wilder Ave., Honolulu, Hawaii 
96822. 


BE Energy Independent! Alternate en- 

ergy information source list and book cata- 

$3.00. SEK, PO. Box 209, Ontario, 
Ohio 44862. 


C 1 hi 

omplete report covering story, princi- 
ples, applications training and “Laser” com- 
panies, Send $15.00 to: INNOVATIVE 


LIGHT CO., РОВ 1086, So. Pasadena, CA | 


91030. 
BUILD YOUR OWN WIND GENERATOR 
VE — GENERATE YOUR OWN POWER 


Buy this unique, direct drive 

generator and receive free | 
plans to build your own ,ل‎ 

high quality wind generator. 


REPLY FOR FREE INFORMATION 


———— THERMAX CORPORATION 
Ones Mill Street, Dept. C10 | 
Syrhingion, 


SOLAR AND ENERGY SAVING 
PRODUCTS CATALOG! 


Materials; Components; Complete Systems. 
80 Pages, 18 Sections. _ 


SOLAR COMPONENTS CORPORATION 
Dept. P, P.O. Box 237 
Manchester, NH 03105 


FREE ENERGY 
Extract abundant free energy anywhere 


using permanent magnets. Know the 
truth! Plans, instructions, patents, and 


previously secret government report. 


Money back guarantee. Only: $15.00 


RESEARCH & DEVELOPMENT 
PO Box 873 
Loncord NC 28025 


ND 
POWER 


Patented electric sys- 


tems 5 to 100 KW. 
Extremely cost effec- 
tive, Reliable, Mainte- 
nance free automatic 
operation. Valuable 
distributorships. Com- 
plete info $3. 
INTERNATIONAL 
Energy Systems, 

119 E. Lucy St. 
Florida City, FL 33034 


HOME HEATING, 
FUEL SAVERS 


GAS WATER HEATING— up to 30% 
ddr aris в! Easy attachment— New! Warran- 
reat gift! Details free: Perry Mar- 
keting, Box 303-Р512, New York, NY 10021. 


TEMPERATURE Setback Do-It- Yourself 
($15.00). Existing thermostat (not altered). 
Plans, Sketches, Parts list. $4.00 & s.a.s.e. 
“Setback” Р.О. Box 343, Cleveland, SC 


BURGLAR/FIRE ALARMS 


UCTS Send $1.00 (refundable with first 
order) for product list and prices. D.A.P., 
6754 Lodge Rd., Saugerties, NY 12477. 


BURGLAR ALARM KIT, $45.00. Send for 
information. M.T. Electronics, PO. Box 
3538A, Mansfield, Ohio 44907. 


CAMERAS & PHOTO 
SUPPLIES 


DUPLICATING Super 8, 8/8mm, 16mm. 
Free Catalog: Supplies—35mm, Super 8, 
16mm, Video. Superior, 442-532 Wells, Chi- 
cago, Illinois 60610. Established 1938. 


HOBBIES/COLLECTIONS 


COLLECT FREE: 20- 
country starter set. Foreign Cards, Box 
123Q, Guilford, CT 06437. 


FORMULAS, PLANS — 


MONEYMAKING CHEMICAL FORMU- 
LAS - CATALOG $3.00 
GWAG, Box 193, Brook- 


(REFUNDABLE): 
field, Wisconsin 53005-0193. 


JEWELRY 
55¢ dozen. (Cata 


` CLOSEOUT Jewelry. 
.25¢). ROUSSELS, 107-1635 Dow, Arli 
ton, MA 02174-7199. 


SCIENCE & CHEMISTRY | 


| To Our Readers, 


On August 11, 1983, in the New M 


| Times, it was stated that two adve 


ments, Apex Publishing and Vara Scienti 
which appear in this section were plac 
by the Drug Enforcement Administrati 


1000's OF CHEMICALS 
LOW Prices Glassware. Send $2.00 for 
alog or call for orders/prices. Chem- 
Supplies, 13814 Inglewood, Hawthorne, C 
90250. 213-973-2391 | 


1964 CATALOG, 200 pages. Thous 
of chemicals, lassware, scie quid 
ment. Send $2.00. Merrell Scienti E. : 
Buffalo Road, Rochester, New York 1462 


ECONOMICALLY Priced Chemicals / 


paratus. Саде e-$1.00. Hagenow Lab 
| a 


ratories, 1302 shington, Manitowd 


| Wisconsin 54220. 


EDUCATIONAL DAMM AMT to rea 
and understand synthesis re ra ma 
DMT (specify), etc.) Apex Publishing | 
P.O. Box 845, Times Square Station, Ne 
York, NY 10036. 


CHEMICALS & Laboratory rape | 
Vara Scientific, PO. Box 1677 
NJ 07102. 


EXPERIMENTERS Laboratory Supplie 
Catalogue,— $1.00. lues Um —Edisuns, 9: : 
South 13th., Manitowoc, Wisconsin 542; 


PYRAMID Experiment Kit, 9" with ra 
base and instructions durable vinyl $8.0 od 
Treasure House, 305 San Antonio Ct., | 
Jose, CA 95116. 


CHEMICALS — Catalog $2.00. Scientifi 
Supply, P.O. Box 1494, Abilene, TX 79 504 


GORILLA LLA SKULLS, Lions, Human skulj 
reproductions. Catalogue $1.00 (refund 
able). SKULLduggery, Box 1021-P8, Bree 
CA 92621. 


CHEMICALS —ALL THE 
ONES. Catalog $2.00. Chon Chemical Co. 
Box 2298, Mansfield, Ohio 44905. 


PLASTICS 


CASTOLITE Liquid Plastics. Crysta 
clear, eos For caning , embedding, coa 
'lassing; in industry, laboratories 
Reproduce your E wi 
our mold: materials. Catalog $1.00 
то. Бере 83Q/PS, Вох 391. Woodstock, П. 


GARDENING 


OVER 70 kinds of carnivorous plants. 
Peter Pauls. Canadaigua, NY 14424. 


REAL ESTATE 


CALIFORNIA. Acreage. Lots. $40 down. 
$40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423. 


CANADIAN property and Lake Frontage 
from $47/acre. 2 year exchange privil 
Investment! Catalogue $1.00. E rey ум 
tate Land, Dept. 22C, 2411 Yonge Street, 
Suite 303, Toronto, Canada, M4P 221. 


FREE! FALL-HOLIDAY "ӘЗ CATALOG) 
Over 5000 properties, over 2000 pictures! 
Values in every type of real estate, many 
rom 600 offices in 43 
states! Get your FREE copy NOW! 

T REALTY, Plaza Towers, Dept. 
5810, Springfield, MO 65804. Call toll free: 
1-800-641-4266. 


CANADIAN Country Properties. 
68th Year. Terms available. Cat vti sir. 
mailed $1.00. Dignam Corp., Suite 446, 
85 Bloor East, Toronto, Ontario M4W 1B5. 


UTAM geothermal ground available. In- 
formation contact George Beacham, New 
Castle, Utah 84756. 


EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature. Raise Fishworma, 

сна Red wigglers — 1000 — $8.95, 

— $42.50. Postpaid with free book on 

How and Where to Sell. Carter Farm — 
12, Plains, GA 31780. 


| DOGS 

a | Leashes, Harnesses, ID Plates. 

Catalo Write: The Dog Collar Works, 

ysville, GA 30558. — 
TAXIDERMY 


г) отс Butterflies 64 
entific, PO. Box 307- 
160078. 


Catalog $1.00. 
S, Round Lake, 


IELD GLASSES, TELESCOPES 


ГЕ Catalogue! Thousands War sur- 
1s optical bargains. Lenses, Prisms, Tele- 
bpes, Binoculars, etc. Jaegers. 691G Mer- 
Road, Lynbrook, NY 11563. 


TELEPHONES 


DISCOVER UNIQUE, QUALITY, TELE- 
ONES for home and office. Catalog 
„00, Sound Advice, Р.О. Box 14695, Phoe- 
x, AZ 85019. 


TELEPHONE Voice Caster. Hands free 
nversation with a voice range of 30 feet. 
ptary phone can replace or added to exist- 

г systems. $49.95 + $3.50 shipping and 
ndling. Tab Surplus Electronics, 1133A 
Broadway, N. Massapequa, NY 11758. 


GOVERNMENT SURPLUS 


15 It True you can buy jeeps for $44 
rough the U.S. government? Get the facts 
day! Call 312-742-1142. Ext. 4606. 


GOVERNMENT SURPLUS! 950,000 
ems (including Jeeps) ... low as 1e on 
ollar! Most complete Directory available, 
2.00. DISPOSAL, Box 19107-FL, WASH- 
,DC 20036. 


гуре 


WANT A $44 JEEP? LAND FOR $7 | 


N ACRE? Cheap houses? Boats? Call for 
irectory, Guide and Newsletter. 1-(916) 
22-1111 Ext. PSjeeps. 


"GOVERNMENT SURPLUS" JEEPS 
30.00! 5,000,000 Items! Complete Infor- 
atn Your Area, Largest OFFICIAL DI- 


DRY. $2.00 (Guaranteed). Surplus 
А 599), 4620 Wisconsin Northwest, WASH- 
С ‚ D.C. 20016. 


DEFENSE RADIATION METERS 
arrying strap with instructions. Opera- 
ionally verified before shipment (batteries 
hot included). Price $39.95 each. Send to: 

edical yt ie Ltd., 501 High St., 
Salem, VA 24153 


PROFITABLE Е OCCUPA TIONS 


FREE Catalog. Repair Air Conditioning, 
efrigeration. Tools, supplies, full eg. 
‘ions. Doolin, 2016 Canton, Dallas, 
75201. 


| NEW Hydraulic Jack repair manual 


$10.00. Barney, Dept. PS, 6058 Morris Rd., 
Springfield, OH 45502. 


BOOKS & MAGAZINES 


OUT Of Print Books Found, Send Wants. 


Booklook, 51S Maple Ave., Warwick, NY 
10990. 


“THINK AND GROW RICH," Napoleon 
Hill's classic Success Philosophy, $3. Cre- 
ative Strategies, Box 82043, Lincoln, NE 
68501. 


> HOMEOWNER'S MONEY SAVING 
GUIDE TO PLUMBING —Complete in- 
structions, detailed diagrams, photos. 
$5.95 Postpaid. Slayton's Gifts, 8042-Р512 
Back -Valley Road, FO. Box 353, Ham- 
mondsport, МҮ 14840. 


SATELLITE 


TV 
MAGAZINE 


A monthly of 100-plus pages. 


Product Information — Test Reports 
Antenna Installation — Legal Aspects 


г Satellite Television — 
the growth industry of the '80's. 


Send $1.00 for sample copy to 


SATELLITE TV MAGAZINE 
P.O. Box 2384 - Dept. P — Shelby, NC 28150 


| log, 1600 Jokes, Tricks 


FREE 61 page pamphlet, "Capitalism 
and Unemployment," with $4/1 year sub- 
scription to biweekly socialist newspa 
The People (PS), 914 Industrial Ave., Palo 
Alto, CA 94303. 


FIGHT Back! Learn budgeti ng a nd ken 
ing your checkbook balanced. Become 
nancially independent. Send $3.00 plus 75¢ 
shipping. Roger Johnson, 2635 Hacienda, 
Lake Havasu City, AZ 86403. 


TOYS & GAMES 


4 lbs. Hardboard $10.00. Aeco, Box 21752, 
Philadelphia, PA 19146. 


JOKES & NOVELTIES 


FREE— World's Leading Novelty Cata- 

ience, Sports. 
Hobbies. Johnson-Smith, C-6113, Mt. 
Clemens, MI 48043. 


MAMMOTH MONEY sample piece free. 
McLean, 3188 Atherton, Santa Clara, CA 
95051. 


COINS & CURRENCY 


100 MIXED Indian and Lincoln cents 
1920's and older $10.00. Wesley Rood, Box 
171B, Waukon, lowa 52172. 


BRILLIANT Uncirculated United States 
Silver Dollars (1878-1904). Selling One for 
$37.00. Selling Two $67.00. C.O.D. Orders 
Welcome. Satisfaction Guaranteed! Silver 
Dollars—Excellent Investment Potential! 
FreeSilver Dollar Catalog. Addison Thomp- 
son, Box 1085-PS, Black Mountain, North 
Carolina 28711. 


STAMP COLLECTING 


FREE Surprise collection with approvals. 
Jay, Box 2130, Petaluma, CA 94953. 


UNITED MATIONS Complete Mint Sets 
25e, Approvals. Cornetta, РОВ 1509-P, 
Lake P acid, FL 33852. | 


OLD U.S. Stamps on approval. Chester, 
Box 15355R, Philadelphia, PA 19111. 


FREE World-Wide Packet. Penny ap- 
provals. Froehlich, Drawer 968-B, Morton 
Grove, IL 60053. 


2,000,000 STAMPS, 150 Countries, 
2¢ each. Belden, Box 4149, Dearborn, MI 
48126. 


358 DIFFERENT Old U.S. Revenue 
Stamps $1.00. Winchester Stamps, Box 
3592, Mansfield, Ohio 44907. 


FREE 100 Canada with request of world 
wide approvals. Briner's, Р.О, Box 5607, 
San Mateo 94402. 


FREE, U.S. Mint Set. Approvals. Hilde- 
brand, Box 4867, Santa Clara, CA 95054. 


MINI-COLLECTION: 500 U.S. stamps 
all different $5.00. No approvals. J.W.S. 
Stamps, Box 692, Dunkirk, NY 14048. 


U.S. 6 commemorative plate blocks $1.00! 
Approvals. Gordon Davison, Nokomis, FL 
33555. 


LIQUIDATING Tremendous Old Accu- 
mulation, Bargain Lists Free. Aletalo, 


| Maynard, MA 01754. 


` FREE! Big Bargain Catalog - New Edi- 


| tion listing thousand of bargains includ- 


ing U.S. & B.N.A. stamps, packets, albums, 
accessories and supplies. Also fine stamps 
from our approval service. Buy only what 
you like. Return balance promptly. Thank 
you. Jamestown Stamp Co., Dept Е123Р5, 
Jamestown, NY 14701. 


BRITISH EMPIRE 104 Different Includes 
Mint Pictorial Colonies 10¢ with Approvals. 
Kamco, Box 338, Flushing, NY 11367. 


FREE, Foreign stamp price lists with 
bargain stamp approvals. C.K. Stamps, 
17902 Marklee, Jamul, CA 92035. 


GERMAN STAMPS our Specialty send 
your want list other Bargains— Packets— 
U.S. and Worldwide. Debbeler, 3912-55 
West McKinley, Milwaukee, WI 53208. 


SATELLITE TV 


SATELLITE TV RECEIVER BREAN- 
THROUGH! Build your own commercial 
quality receiver now! Instruction manuals, 
schematics, circuit boards! Send stamped 
envelope: XANDI, Box 25647, Dept. 24F, 
Tempe, AZ 85282. 


CATIONS . 
lat/long $5. 00. Related Ap 


12 SATELLITE DISH AND POLAR 
MOUNT. Total weight 125 LBS, For 
$189.00. For information send $4.95 (Re- 
fundable ир! to: Satellite Operational 
eae” Р.О. Box 2002, Titusville, FL 


SATELLITE Systems—You can buy 


wholesale! Lowest prices guaranteed! In- 
formation package $6.00. P&R Distribu- 
tors, 912 ill, Redwood Falls, MN 56283. 


TELLITE TELEVISION INSTALLA- 

Шен aeu ie step by step procedure to 
install your own earth station. Send $1.00 
to: РО. "Box 976, Idaho Springs, Colorado 
80452. 


TELLITE TELEVISION ANTENNAS 
complete detailed plans for home construc- 
tion by anyone. $5.00. Jansen Electronics 
P.O. Box 168A, Dundee, OR 97115. 


SATELLITE TV ANTENNA. Build for 
under $200.00. Send $9.95 TODAY for com- 

lete instructions and materials list. Youn 

;nterprises, P.O. Box 925, Weatherfo 
TX 76086. 


COMMUNICATIONS SATELLITE LO- 
Customized. Send accurate 

lesoft diskette: 
Wolfe, lton, Ontario 


$50.00. G. RR1, 


LOP 1A0 


Д ; ИП ЖЕ a Power Consultants Microwave | 
ы oe J FRE \ HOME SATELLITE RECEIVER 


3 Nj Special $1, 575 


| ‘Shop lete 


NPCM 


3700 C Morth Harold 
Мой Little Rock, AR 72218 
(501) 225-3100 | 


SATELLITE 
TELEVISION 
SYSTEMS 


e Super programming 

е Heaviest of its kind 

e Easy operation 

e Advanced component controls 

Dealerships available 

We manufacture sizes ranging 8', 9', 11', 

14', 16', 23'. 
Francis Enterprises, Inc. 
P.O. Box 906 314-989-3248 


Poplar Bluff, MO 63901. 


ELECTRONICS CATALOG 
of 
e Telephones 
e Software 
Send $3.00 
BAY STATE ELECTRONICS | 
P.O. Box 263 e Accord, MA 02018 


e Cable TV 
e Video Products 
e Computers 


HUNTING KNIVES 


HUNTSMAN Knife Guaranteed 10 Years. 
$35.00. GLG Speciality, 4033 Freeport Road, 
Natrona Heights ts, PA 15065. 

SPORTING GOODS 


VISAM. C. con- TOL ‚ FREE-24 


IMMED. DELIV. t EE 
USA Made SS UM aa 
aee IW- 


T OUR RISK 


Wy 

SIT ENT, POWERFUL, ACCU RATE, hits like ATE coe 
sts. Target, plinkin thrilling sport! Astound friends! Compresse 
[s QUE dd "E plywood! Rugged .38 cal. 
{ aluminum, 125 steel darts, сапу case, instructions. Lpiece models: 


breath gives amazing power! Prerces ba 


| makers Supply, 
75440. "e 


> * Ouglnal J Jivaro Blowgun 


ЕЕ 


ade Why рау mong? 7 


RADIO & TV 


POLICE Scanners, Regency, Bearcat, 
Fanon. HPR, Box 19224, Denver, co 80219. 


CONVERTERS All types for all systems. 


| Lowest prices anywhere. Quantity dis- 


gowns Dentar шош овас pted. PG Videc 
ар, Р.О. Вох 296, Latham, NY 12110 
(518) 374-2988. 


PAY TV/Amateur TV RECEIVERS. 
Wholesale to public/dealer inquiries in- 
vited. Guaranteed Finest! FREE BRO- 
CHUREI Send large S.A.S.E. to: Jarik, 632 
West Doran, Suite #204, Glendale, CA 
91203 212/956-5839. 


HBO Descrambler Plans—$2.98 Ste- 
yene tS, Box 20286, Bowling Green, KY 
42101. 


CB RADIO 


CB Radio Books, Kits, Modifications, 
Catalog $1.00, Refundable. APS, POB 
263PS, Newport, RI 02840. 


CB MODIFICATIONS, conversions, 
books, plans, kits. Catalog $2. CBCI, Box 
31500P, Phoenix, AZ 85046. 


LINEARS, Send $1.00 Refundable, Matca 
Electronics, Box 316D, , Cadillac, MI 49601. 


ELECTRONICS 
FREE! FREE! FREE! FREE! FREE! ш 
0] THOUSANDS OF SURPLUS = 
' ELECTRONIC PARTS | тэ 


// l/ 1983 PARTS CATALOG NIS 
=. ALL ELE CORP 


M 905 S. Vermont Ava тт 
ы Los Ans. ‘Cal. 90006 ж 


RECORDS, TAPES, ETC. 


VIDEO TAPE SALE 


INDUSTRIAL HI-GRADE. First time avail. 
VHS/BETA. Limited Supply. 


Absolutely Guar. Min Order 10. UPS Prepaid. 
Check or MO. Pa. res add 6% 


AVI 
1812 Tilghman - Allentown, Pa. 18104 


SUBLIMINAL 
TECHMQUES 


| € Stop Unwented Habits 6 Personal Pressures | 
Ф Gain Health ® Confidence ® Success & 
much more. Learn why SCWL Techniques are 
gaining such extraordinary popularity over 
hypnosis - Send Today for exciting FREE 
brochure. Midwest Research, 6515 Highland 
| Road, Sune 203-24 Pontiac, Mich. 48054 


CAMPING EQUIPMENT . 


FREE Discount Catalog, Backpacking, 
Camping, Campmor, Box 99-P, Paramus, 
07652. 


KNIFEMAKING SUPPLIES 


MATERIALS FOR CUTLERY 
38 Page Catalo og $2.00. Custom Knife- 
x 308-PS, Emory, Texas 


qs pact 220 range $9. 

51 Poula. 300 $10.97! 6 | 

Маап 350° range $11. 97! 

8'Super-Mag  (2-piece) 450' 

nce 1969. Milone None | $19.97! Add “$2.00 for above 
3 Take-Down 


Cam апи models! 

Extra darts $3.51 

, 200$14/500!$26 MIE 
a F2 Suns. get Of d: p! 
3 quiver! er! patches! muzzle guard! 
jtargets! carry box ($22 
ê freebies)! Buy 3 SAME + 
$ cleaning гос + 9001832 freebies! 


i @Buy 4 SAME + 1100 + Mini- 
| gun'$5] free! Buy 5 SAME + 
А 1300+ free 7th gun!$65 free!6 


SAME + 1600! fed Sth! Add 


БЕЧ EACH pd EUN 
* day "Moneyback T not 


we ll repli се! HOUSE ‘OF 
WEAPONS, INC. Box 794- P4. 
Provo, Utah 84603. Send cash, 
check. Visa MC. Buy ЫР! ому 
$145РРа! IMMED. 


1 ORDERS: 


DECEMBER 1983 | 19 


VIDEO EQUIPMENT 


VIDEO MOVIES. Evervthing imaginable! 
Bargains' Catalog $1.00. Tower. Dunkirk. 
MD 20754-0213. 


COMPUTERS 


BUSINESS SOFTWARE PACKAGE 
$59.00 FOR TI-99, COM-64, ATARI, 
VIC-20, TOLL-FREE 1-800-221-7171. 


Ti-99/74A owners. Send for free list of 
new and exciting. low cost software. Enter- 
prises, Box 124. Hicksville, NY 11801 


TAS-60 COMPUTER DISCOUNTS 
Lowest prices anywhere. Free price list. 
Radio Shack. 175A N. Delsea Dr. Vine- 
land. NJ 08360. 800-257-0426 


ACCESS MAINFRAMES with vour 
micro. New program breaks password se- 
curity. In Basic. $24.95. Specify computer. 
Advanced Scientific, PO. Box 15937, San 
Diego, CA 92115, 


IBM-PC/TI9SS-AA. Extensive conversions 
among units of measurement, Disk cassette. 
Customized scientific educational program- 
ming. Personalized Software, Box 6098, 
Alexandria, VA 22306. 


PERSONAL COMPUTER. 5() Questions 
and Answers Before Purchase. $11.95. Box 
680. Melbourne, Fl. 32901. 


100 COMPUTER BULLETIN BOARDS: 
Weekly list. $1.00 to: PS List Box 363, 
Big Flats, NY 14814. 


MUSICAL INSTRUMENTS 


CATALOG for makers, repairers of 
stringed instruments. Imported tone-wood, 
tools, parts. accessories, strings, cases. Fine 
European instruments and bows. Catalog 
50e. includes 10% discount certificate. In- 
ternational Violin Company, Ltd.. Dept JX, 
4026 W. Belvedere Ave.. Baltimore. 
21 21: 5. 

моин, Guitar, Banjo, Mandolin Mak- 
ing Materials. Accessories, Books, Piano 
Tuning Kits. Catalog $1.00. International 
Luthiers Supply. Box 15444, Tulsa, OK 
74158. 


COMPLETE GUIDE TO START MUSI- 
CAL GROUP. Instrumentation —Sound 
Material. Lighting, Pictures, Promotion 
Agents. Nationwide Send $12.95. “Spot- 
light", Box 669, Stamford, Connecticut 
06901. 


` SONG WRITER 


POEMS-SONGS WANTED. Free Pub- 
lishing/Promotions, Broadway Music, Box 
7438-PS, Sarasota, FL 38578. 


IMPORT-EXPORT 


START AN Export Service. World-Wide 
ب‎ unie Details 25e, Preston's, 511- 
5 Glenwood, Buffalo, NY 14208 


+2500 “Fast-Sellers.” Free Brochures! 
Allrightpro, Box 91309-X12, Cleveland, 
Ohio 44101. 


BUSINESS OPPORTUNITIES 


SELL SENSATIONAL LOW-COST BUR- 
GLAR ALARM. qmd seller. Excep- 
tional Margin. Samples for trial. North- 
west Electric-PS12, Box 1046, Mitchell, SD 
57301. 


$500.00 WEEKLY Recvcling Discarded 
Tires! (Stamp Appreciated LaVallee's, 
Fountain, FL 32438 


$92.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 25e | Re- 
fundable)i, Woodwins, Bridgewater, MA 
02324. 


REPAIR HYDRAULIC JACKS —Free 
details. Hydraulic Parts Supply, Dept. 5, 
Box 4157, Brownsville. TX 78520. 


MAKE MILLIONS MANUFACTURING. 
Batteries, Supplies Available, Everlast, 
Box 365, Bogota, NJ 07603 


CONCRETE Block Machinery; C atalog 
$1.00. Route One, Box 3740, Rapid City. 
South Dakota 51701-3740. 


MAKE BIG MONEY REPAIRING WIND- 
SHIELDS, and plate glass! Earn up to 
$50,000 pany nd for valuable free re- 
port. Glas-Weld Systems, Box 5755C, Bend, 
OR 97708, 503-358-1156. 


MAILORDER home business. Six figure 


income possible! Free details. Angel De- 


lights Box 1014-P Ames IA 50010. 


192 | POPULAR SCIENCE 


MD | 


ALUMINUM SCRAP - Recycle - SELL | 


FOR $25.00/POUND! Free Information: 
Industrial. P512. Box 127. Alexandria Вау. 
New York 13607. 


RECONDITION JUNK BATTERIES. 
$40.000 vear. spare time! Easy. Free Infor- 
mation. Owen. 771 K. Battle Ground, 
W ashington 98604. 


MAKE PVC PIPE FURNITURE. $ 30. O00 
vear, spare time! Easy. Free Information. 
Owen. 771 P. Battle Ground. Washington 
gs60. 


"PROFESSIONAL" GIANT SCREEN 
PROJECTION TV—Dont be fooled by 
cheap imitations! “Build and sell the 
best with lenses and screens utilized bv 
Sony, Zenith, Pioneer. and Magnavox" . 
Simple construction! ... Unlimited profits!!! 
Illustrated dealers information and com- 
plete parts catalog $2.00 .. . Money back 
guarantee! . POLI-VISION, 157-A Cy- 
press St.. Throop. Pennsylvania 18512. 


SOLAR Heating learned quickly at 
home! Free information. Empire School. 
Box 1014s, Jupiter, FL 33458. 


PIANO Tuning learned quickly at home! 
Free information. Empire School, Box 1014, 
Jupiter, Florida 33458. 


BORROW $30,000 without interest! All 
eligible. Repay anytime. Free details! Info- 
house - 508PSB, 533 Sutter. San Francisco, 
CA 94102. 


GET RICH! Secret law smashes debts— 
brings cash and credit! Details FREI 
WealthKit-S, Billings, NY 12510. 


TAKE Catalog Orders. We drop-ship 2500 
best-selling specialty products. Lowest 
below wholesale prices. Immediate deliv- 
ery. Spectacular home business opportu- 
пиу. Free Book. SMC, 9401 De Soto Ave.. 
Dept. 28-36. Chatsworth, CA 91311. 


IMPORT-EXPORT opportunity. profit- 
able world-wide, mail order business from 
home. without capital. We ship plan for no 
risk examination. Experience unnecessary. 
Free Report. EJ Dept. H269C, 
Woodland Hills, CA 91367. 


PROFITABLE Gold Foil Printer. Person- 
alize business cards, pencils, matches. Free 
Details. Gold. РОВ 24986i LMCI, Tampa, 
FL 33623. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without In- 
vestment write: Businesses, 92-P Brighton 
llth, Brooklyn, NY 11235. 


VINYL'S Where The Money Is! Profes- 
sionally repair, refinish, recolor furniture, 
luggage, car tops. Quick, easy. Two small 
$20 jobs a day earn you $1,000 a month. 
Homes, cars, offices, restaurants, unlim- 
ited customers. Start earning after a few 
days practice. Sensational details free. 
VIP. 2036 Montrose, Chicago 60618. 


BELTS And Buckles. Complete Line 
Fast Sellers, including Westerns, Truckers, 
Motorcycles, Wildlife, etc. Big Profits. Com- 
pare dealer set up. Catalog $1.00. Anchor, 

ox 3958-BP5. North Providence, RI 02911. 


PIANO Tuning quickly learned with 
home studv course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


„O00 BARGAINS Below Wholesale! 
Many Free! Liquidations . . . Closeouts . 
Job Lots . . . Single Samples. Free Details. 
Bargainhunters Opportunities, Box 730-B, 
Holland, Michigan 49423 


MAKE $100 A DAY selling Greeting 
Cards to stores. No Experience. No Invest- 
ment. No Deliveries. No Collections. Free 
information and sample cards. Moderne, 
Dept. 1015, 3855 N. Lincoln, Chicago, IL 


| 60613. 


MONEY SECRETS 
HELP People and businesses get money. 
Easy home business. Fantastic profits. No 
experience — own hours. Continuous as- 
sistance. Free Details: DFC, Dept. 11-G-12, 
1145 Reservoir Avenue, Cranston, Rhode 
Island 02920. 


YOU can make money wholesaling free 
details. Brokerage, 109E Circle, Burns, TN 
37029. 

MS Book, "2042 Unique Proven En- 
jrises." Fabulous “unknowns,” second 
ation income. Haylings, Carlsbad, CA 

92008. 


| Box B-35BB, 


$100.00 + DAILY! Reconditioning used 
car batteries. Secrets others don't tell. Free 
Information. Battery Outlet, Box 3300, 
Hickory. NC 28603. 


$1,000 WEEKLY Home Business Di- 
و‎ с Details. Box 2019-PS, New York. 


FULL TIME INCOME, Part Time Home 
Business. Simple, Easy, Guaranteed. HBE, 
i, CA 95240. 

PRODUCE Beautiful Co per or Brass 
Signs. Fast, Inexpensive. fitable. De- 
tails. Signet. 50 High, Suite LL7-A. Buffalo. 
NY 14203. 

3,818 MONEYMAKING Ор 


- Free Information - Dynamics. 
Stow. OH 44224. 


MAILORDER Opportunity! Start profit- 
able home business without experience or 
capital. Information free. Mail Order Asso- 
ciates, Dept. 94, Montvale, NJ 07645. 


WEATHERSTRIPPING, new patented 
process, easily installed. Weatherstripping, 
66 Columbus Avenue, Valhalla, NY 10595. 


FREE BOOKLET! “G uide To Starting A 
Mailorder Business", Star, 467 Saratoga, 
#624- D, San Jose, CA 95129. 


FLL help vou get sta rted in mailorder, 
give you personal attention, evaluate your 
ideas, Serious beginners only. Free details: 
Jay Reiss Advertising. 16930 Blackhawk 
#21-D, Granada Hills, California 91344. 


MAILORDER made easy hottest money 
making reports and books. Details $1.00 
JVC Enterprises, 333 Magnolia Avenue, 
Brielle, NJ 08730. 

PREPARE Tax Returns - Houiewife Js 
Ann Netzler made $5,500 last season. VA 


ADproven National Tax Training School, 
onsey, INQ, New York 10952. 


rtunities! 
ox 1306H. 


RECYCLE METALS! NO, NOT 
CANS! $25,000 Yearly! Free reer 
Hornsby, Box 1657, Brenham, TX 77833. 


SELL Our Gift Line. Free Details. Youn- 
gers Gifts, Dept PS12, Princeton, lowa 
52768. 


$100,000 OPPORTUNITY. Manual 
shows scrap trade secrets. DKSF, Box 
2347. Vero, FL 32961. 


PORCELAINIZE & Bronze Baby Shoes. 
Start Profitable aad bet Metaleraft, 26E12, 
East Providence, RI 02914. 


MAKE big money in home satellite tele- 
vision. Be a dealer, Earn $50,000-$75,000 
yearly. Send $1.00 for valuable report. 
Wholesale Satellite Supply, Box 1044, Lake 
Oswego, OR 97034, 503-: 246-8335. 


$40,000 ON Yə ACRE! New Hydro- 
ponics—inexpensive, practical! Free infor- 
T7833. Planter's, Box 1657, Brenham, TX 
B 


NEW Luxury Car without costi Write: 
AMCO 15, 1601 Main, Plainfield, IN 46168. 


NOTHING IS FREE need extra income? 
$3.00 for information packet. P & G Sales, 
Rt. 3, Box 541, Picayune, MS 39466. 


MAIL ORDER Million- 
aire reveals Secreta! Get rich like others! 
Proof Available. Stalee, Box 1337, Alta 
Loma, CA 91701. 
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ELECTRONIC 
po 


ASSEMBLY BUSINESS 


Start home. spare time. Investment. knowledge or 
experience unnecessary. BIG DEMAND assembling 


electronic devices, Sales handled by 
professionals. Unusual business opportunity. 


! FREE: Complete illustrated literature 


BARTA, Box 248-5A 
Walnut Creek, Calif. 94597 


METALCRAFTING KNOW-HOW! 


i Two extremely valuable manuals al extremely low prices. ! 
и MACHINE SHOP HANDBOOK and TOOLMAKER 5 HANDBOOK. 
i Excellent for students, hobbyists, machinists or anyone 

More - 


( MOOERS. N.Y 


12958 


| Dept. PS, P.O. Box 4 


«= | 


MONEYMAKING 
OPPORTUNITIES 


GET RICHI! Secret law smashes c 
- - - brings Cash credit! PREE rep 
WealthKit-S, Billings, NY 12510. 


PROFITABLE Gold Foil Printer. Per 
alize business cards, pencils, ma 
Details. Gold, POB 24986(LLD), 
FL 33623. 


700,000 BARGAINS, Mai! Order, 
Businesses, Free Details. American Mom 
makers, Box 8356PS, Tampa, FL 336 


BATTERY Rebuilding Tools, Instruc 
$326.00. Manual $65.00. Training Avg 
able. SUM BATTERY, 10415 98, ire 
Florida 33870. 


"SUPERBIZ" You can quem 5100,0 
yr. working from home. Free informat 
S.G.F. Ent., Inc., 250-10 Northern Bl 
РО. Box 116, Little Neck, NY 11362. | 


The Secrets of Repairing J 
"Fabulous Profits". FIRST 


TABLISHED COURSE. Apex Engineeri 
5454 Bolsa Road, Atascadero, CA 934 


RENOVATE old properties. € 
ING! Spectacularly profitable. Simmo 
38 Underhill, Yonkers, NY 10710. 


MILLIONS in HOUSING А 
U mon enlightened brome provides 
expensive, attractive, INTEREST 


LEARN 
Batteries. 


ENERGY INDEPENDENT homes. © 


10 years or less. Money-back 
Send $19.95 to: Steven Coble, 1 
Ave., Honolulu, Hawaii 96822. 


HORSE and Dog. Handicap ing P 
grams For Personal Computers. 
log. 1-800-821-3343, 1-816-471-8660. ^ 


NEW Luxury Car without cost! Wri 
дао I5E, 1601 Main, Plainfield, 


105 WAYS to make money at home se 
$5.00 to: D.W., PO. Box 5364, Wilmingto 
DE 19808. 


EARNSS build y your own saw sharpeni 
machine. Free information. Sharp-Eze, P. 
Box 6004, San Bernardino, CA 92412. 


EMPLOYMENT INFORMATION 


LEARN DOMESTIC Refrigeratic 
$50,000 per year no more layoffs. Fr 
chised opportunity. Post, Box 19931, Нох 
ton, TX 77024. 


aran 
1-2 Wild 


OVERSEAS... $20. 000-$60,000 - +, Fre 
Report! Employment, Box 19760-FL, Indi, 
napolis, IN 46219. 


GET A JoB IN SAUDI ARABIAIT Fo 
information, write: Leahy, Suite 1012 
3047 Hawthorne, Northeast, TAREN 
DC 20017. 


| 


GOVERNMENT JOBS - Thousands « 
vacancies must be filled immediatel 
D to $50,112. Call 716-842-6000, Ex 


HOW To Shes A Contracti 


ng Busines: 
. Box 45" 


 OVERSEAS POSITIONS. Hundreds « t 
top paying positions available. Tax fre 


incomes. Attractive benefits. rtunitië 
for all occupations, skilled trades, profes 
sionals, management, technicians etc. Fre 


loyment Service 
‚ Town of Moun 
Royal, Quebec, Canada H3P3C7. 


HIDDEN Job Market Discover the secret 

of Australia. Send $2.00 to: RDM Ente 

rise, 6823 Ravenna Ave., NE, Seattle 
A 98115. 


EMPLOYMENT GUARANTEED U.S. Н: 
waii, Alaska, Australia, New Zealand. Err 
ployers, Box 387-J, Orange Park, FL 3206' 


SAUDI ARABIA WANTS YOUI Bi 
pay! Transportation! Newest guide $2.0( 

3 » Box 820FL, Port Alice, B.C 
VON 2NO. 


OVERSEAS JOBS! $20, 000-$60,000 an 
up! CALL NOW! (317) 839-1712 Ext. 30 


HELP WANTED Е 
АМ Ohio Oil Co. offers Plenty Of Mone 


| plus cash bonuses, fringe benefits to mz 
| ture individual i in 


our area. Regardless i 
experience, write: T. B. Read, Pres., Amer 


can Lubricants Co., Box 696, Dayton, Ohi 
45401. 


_ SPECIAL SERVICES 


DARMATION On Anything. Ferguson 
arch Specialists. 60-15 Woodside Ave- 
Woodside, NY 11377. 


DATGAGE AMORTIZATION SCHED- 
Send $3.50, Loan Balance. Monthly 
ment, Mortgage Term | Years), Interest 
. Tritek, Box 12253, Research Triangle 
‚ NC 27709. 


AGENTS WANTED 


E L famous Rawleigh Products. Take 
rs quality home products. Sales Kit 
00 catalog and details $2.00. Rawleigh, 
Box 195-PS, Darlington, W1 53530-0195. 


REMAILING SERVICES 


ONFIDENTIAL Mail Receiving/For- 
ding. Mail Drop, Box 18039PS, Orlando, 
32860. 


EC IE WEST —remail from Astoria, Or. 
e $1.00. Triple M. Marketing, 4546 Com- 
‘ial, Astoria, OR 97103. _ 


LOTTERIES 


MIN MILLIONS in Canadian Govern- 
mt lotteries. For free information write: 

adian Gold Club, PO. Box 324, Sta- 
| A, Windsor, Ontario, Canada N9A 6K7. 


N MILLIONS in C 'anadian lotteries. 
esl prices. Same day service. Free de- 
ls plus FREE TICKET OFFER. Lucky 
к (PS), Box 171, Station W.. Toronto, 
nada M6M 472. 
IN MILLION DOLLARS prize money. 
tails. Empire, 323 Franklin, Suite 804 
36, Chicago 60606. 


N MILLIONS free Directory of For- 
a Leiterion. PO.G., 232 Madison Ave- 
T £511B, New York. New York 10016. 


DUCATION & INSTRUCTION 


REE Lifetime. Ordination. Become | 


iaplain, Missionary Evangelist, Bishop. 
x 744- PS, McKeesport. PA 15134, 


| DEGREE PROGRAMS 

IN Management, Economics, Philosophy 
siness Studies. Credits and Experience 

cepted. Prospectus (airmailed $2.00) Reg- 

rar. Sussex COLLEGE OF TECHNOL- 

GY, HIGHFIELD DANEHILL, SUSSEX, 
GLAND Rh17 TEX. Founded 1969 stu- 

sum worldwide. 


COLLEGE DEGREE BY SPECIAL 
ALUATION of EXISTING Credits & Job 
xperience. Fast. (614) 863-1791. Box 
3151-512, Columbus, ОН 43213. 


TERMPAPER catalog — 306 pages — 
5,278 topics! Rush $2.00. RESEARCH, 
322 Idaho, #206KR, Los Angeles, 90025. 
213) 477-8226. 


 LOCKSMITHING, Universal School of | 


faster Correspondence And Shop Train- 
ig. Box 214652, Sacramento, California 
5821. 


LEARN WHILE ASLEEP! Astonishing 
lew Method! ee Catalog Free! Auto- 
uggestion, Box 24-A, Olympia, WA 98507. 


ELECTRONICS Degree (BSET) by cor- 
espondence. Grantham College, 2500 La 
Лепера. Los Angeles, CA 90034. 


UMIVERSITY DEGREES BY MAIL! 
achelors, Masters, PH.D.s . Free re- 
ealing details. Counseling. Box 389 PS12, 
ustin, CA 92680. 


PREPARE to better handle your b E 
ess, political and social V qst rtu 
ilackstone School of Law has met the la 
raining demand for almost a century. 
aformation: 307 No. Michigan Ave., Chi- 
ago, IL 60601. 


EARN DOCTORATE DEGREE. Earn 
hD in only 3 days. For complete home 
tudy program & exam, send only $5 to: 
layton Theological Institute, 129 Mt. 
fhitney Way, C layton, CA 94517. 


REISCH WORLD WIDE COLLEGE OF 
UCTIONEERING, INC., World's Largest. 
ree Catalog. Approved for VÀ. Modern 
uction Library *FREE" with enrollment 
15-423-5242, "Col. Gordon E. Tavlor, P.O. 
ox 949, Dept. 3, Mason City, LA 50401. 


^JET/GAS TURBINE CAREERS!" 
lomestudy courses—theory, maintenance, 
verhaul. AMERICAN JET SCHOOL, 
lept. PS-3, Darby, Montana 59829. (406) 
49-2100. 


LEARN SHORTHAND IN FOUR DAYS. 
Anyone can, Just send $21.45 to: David 
Xavier. 704 Kildare Cresc., Seaford, NY 
11783. 


STUDENTS— Improve Grades! Research 
Catalog $1.00. Professional writing team. 
Confidential. Academic Writers, Box 1652, 
Washington, DC 20013, (202) 628-1030. 


FREE 120 page Career Opportunities 
Guide —shows how to train at Reine for top 
paying jobs. Granton Institute, 263B Ade- 

treet West, Torante Canada. 


INSTANT MEMORY 


way to remember 
А short, boe method of acquiring a powerful 
memory. No memorization, no keywords. Release your 
photographic memory. Learn "how" you remember, 
“why” you forget. Discover your natural ability to 
recall everything. Send for free information to: 
INSTITUTE of ADVANCED THINKING 
845Р5 ViaLaPaz, Pacific Palisades, CA 3 


CARTOONING 


LEARN Sign Painting-Free Catalogue. 
Kaufmann Supply, Centertown, MO 65023. 


CARTOON for Fun and Money!!! Free 
booklet! Cartoons, Box 40614B, Detroit, 
Michigan 48240. 


MODERN Cartooning Taught by Mail. 
Write for Free Brochure. Cartoonerama, 
Box 263-TJ, Branford, CT 06405. 


DETECTIVE 


DETECTIVE Profession, easy home study; 
free tie-tack or lapel pin, certificate, future. 
Professional Investigators Training School, 
Dept. CB, Р.О. Вох 41256, Los Angeles, 


| CA 90041. 


FINGERPRINTING - exciting scientific 
career, Home study course teaches every- 
thing. Certificate on completion. Many 
openings; prepare now. Professional Inves- 
tigators Training School, Dept. FP, P.O. 
Box 41256, Los Angeles, CA 90041. 


PHONETAPS, Bugs, Surveillance Elec- 
tronies, Send $1. 00 Refundable. Matco Elec- 
tronics, Box 316BG, Cadillac, MI 49601. 


PRIMATE DETECTIVE or FINGERPRINT 
TECHNICIAN training at home. Detective 
Kits. Bad ze, Diploma. GLOBAL 
Box 191PS, Hanover MA 02339. 


LOAN BY MAIL 
BORROW $30,000 without interest! All 


eligible. Re spe oldie Free details! Info- | 


house - 508PS, 533 Sutter, San Francisco, 


CA 94102. 


BORROW $25, 000 "overnight." Any pu 
pose. Keep indefinitely! Free Report! p 
cess Research, Box 19739-FJ, Indianapolis, 
Indiana 46219. 


BORROW FROM HOME 
ANY amount, any worthwhile purpose, 
within 30 days. Competitive Rates. Also, 
Money Agent. No experience - own эшч. 
National Company to assist every w 
sible. No Gimmicks! Free Details: DFC 

Dept. 11-C-12, 1145 Reservoir Avenue, 

Cranston, Rhode Island 02920. 


BORROW $100-$100,000! instant 
Reply! No Co-Signers! Rush Stamped En- 
velope! Financial, Box 5487 (PS), Richard- 
son, TX 75080. 


ARAB BUSINESSMEN Have Money To 
Buv & Invest. Top Finders Fees Paid. Int. 
Middle East Assoc., 1283PS1, 8291 Flax- 


man, Huntington Beach, CA 92646. 


CASH LOANS Borrow by mail. An 
amount. Free details, application rush 
Moneymasters, D-116, Box 3169, Pinehurst, 
NC 28374. 

IMMEIMATE Loans to deserving individ- 
uals refused elsewhere. Many plans in- 
cluded. Try us! Associates, Box 98-P3, 
Brooklyn, NY 11235. 


BORROW $300- $30, 000 Interest Free! 


Free report! Write: 
in, Plainfield, IN 46168. 


Keep Indefinitely! 
American, 1601 


QUICK loans! Interest free money! All 
фаш. Details FREE. PSC, Box 1432- | 


M, Upland, CA 91786. 
PRINTING LM 


PRINTING Presses plies. Lists, 
50e. Turnbou кезесе Туре Би ply, Mechan- 


| icsburg, PA 17055. 


| Send $1.00—Wholesale Catalo 


HIOH 
| Teeth, Rings 


RUBBER STAMP 


Order “CUSTOM MADE” 


RUBBER STAMPS 


UP TO 4 LINES only $295 
№. (Max 30 letters perline) aa. pp, 


for INK PAD add $1.95 
Бресту Color: Black, Blue. Red Green 


FAST SERVICE: - Your Order Shipped in 5 days! 
QUALITY Stamp Mig. Box 35514-5, Tulsa, OK 74153 


` WINEMAKING 


Free 


WINEMAKERS —BEERMARKERS 
Catalog. Fast Service. Large Selection. 
Kraus, Box 7850-N Independence, MO 
64053. 


BEERMAKERS! Free Specialist Catalog! 
Newsletter. William's, Box 461-P12, Oak- 
land, California 94604, 


WINEMAKERS - BEERMAKERS — 
Fresh Stocks. Fast Service. Free Catalog. 
O'Brien's, Box 284A, Wayne, IL 60184. 


E FREE ENCYCLOPEDIA WINEMAKING 
eermaking, Supplies, Equipment Ingre- 
dients. Vynox, Box 515498, ойе NY 
14615. 


FREE B G BOOK plus cata- 
log. Finest d ment, Ingredients. One- 
Day Service. til. Ne 27514 SPI, Box 
784- ‘S, Chapel Hill, NC 27514 


WIMEMAKERS — BEERMAKERS — 
GASOHOL Free catalog, Equipment Бар. 
lies, Continental, Вох 188-PS, Cassel- 

rry, FL 32707. 


WINEMAKERS-BREWERS 
ISP Free ce, "YS ушр» Store, Box 


51PS, Westport A 02790 
BUY IT WHOLESALE 


400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations . . . Closeouts! 
.. . Job Lots . . . Single Samples. Free 
details. Worldwide Bargainhunters, Box 
730-B, Holland, MI 494 


PARTS—Chainsaw, Three-Wheeler, 
Motorcycle, Snowmobile, Small Engines. 
. Manufac- 

rchester, 


turer's Supply, Box 157Р512, 
WI 54425. 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


HYPNOTISM 


dion DIE a Sleep Learning Publi- 
cation DLP, Box 487, Anaheim, CA 92705. 


FREE Hypnotism, Self-H 'pnosisa, Sleep 
Learning Catalog! Drawer P400, Ruidoso, 
NM 88343. 


HYPNOTIZE Women! Gentlemen! Neigh- 
bors! Even Perfect Strangers! Professional 
Secrets Revealed! Instantaneous methods! 
Clairvoyant Hypnotizing! Somnambulism! 
Dynamic salesmanship! Discover strange 
magnetic influence! Amazing personality 
improvement! сорсо yourself, i تا‎ 
ful methods! Addison TRUM 
Вох 1085-PS, Black Mountain, NC 2 


TOBACC O/PIPES/ DAE 


ATTENTION PIPE COLLECTORS! 
SUPERS quality Turkish MEERSCHAUM 
PIPES at WHOLESALE rices. Send $1.00 

to: K-See ucts Ltd, PO. Box 
ondo Beach, CA 90278. 


PIFESNONERS Lage selection of 
quality, custom blended tobacco; Ameri- 
can and English Blends. Free catalog. 
Wanner's Tobacco, 516 East 8th Street, 
Birdsboro, PA 19508. 


OLD GOLD, JEWELRY 
WANTED 


EST CASH for Gold, Jewelry, Gold 
, Diamonds, Watches, енн? 
Platinum. Mail Articles Today. Free 
with Information. Chicago Gold & 
cious Metals, 6 E. Monroe, Dept. 457, 
Chicago, 60603. 


Deal with oldest, 


TAKE МО CHANCES. 
| most reliable firm in old gold business. 


Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


INVENTION MARKETINO SALES, 
| Lovers, Suite 144-B, Dallas, TX 75225. 


WATCHES, CLOCKS _ 
LCD watch, $2.50. Penwatch, $3.60. Cat- 


| alogue $1.00. Reliant, PO. Box 33610 


Sheungwan, Hong Kong. 


KIENZLE Quartz Battery Clock Move 
ments and accessories. Free price list. North 
American, Box 77-BMK, Fox River Grove, 
Illinois 60021. 


OF INTEREST TO ALL 


METEORITES from outer space!! Sample 
and price list: $5.00. No checks, please 
Muschalek Scientific Co., 311 East 29th 
(PS), Odessa, Texas 79762. 


FOR INVENTORS 


FREE PATENT INFORMATION ‘Every 
Inventor Should Have. Richard L. Miller 


| Woolworth Building, 233 Broadway, Suite 


3612-N, New York, NY 10007. (212) 267. 
5252. 


INVENTIONS, IDEAS, NEW 


PRODUCTS WANTED FOR 
presentation to industry and exhibition 
at national technology exposition. Call 1- 
800-528-6050. Arizona, 1-800-352-0458 
Ext. 831. Or Write: 
INVENTION MARKETING INC-PS 

701 Smithfield Street 

Pitteburgh, PA 16222 


NONPROFIT foundation helps inventors 
Widest range of services. Free recording 


Quality Sup- | forms. Free evaluation. Affiliated Inven 


tors Foundation, 501-A Iowa, Colorado 
rings, CO 80909 or Call toll free 1-800 
5-5885. 


REGISTERED Patent Attorney. FREE 
Preliminary Review Of Your Description 
Box 392PS, Millwood, NY 10546. 


INVENTORS: If you have an invention 
t sale or license, write for free booklet 
laining how we can help you. Kessler 
Sales Corp., C-7-FI, Freemont, OH 43420. 


tails. M. Rainer, 2008 Fondulac, Richmond 
VA 23229. 


ТА ОО 
INVENTORS! 
IDEAS HAVE VALUE! 


Ever think of an idea, forget it and see it later on the 
market! Many people don't forget, act quickly and 
are rewarded by American industry. Write down 
your idea! We offer free disclosure registration and 
initia! consultation regarding your idea's potential 
value. Call or write without delay for your free 
information package. 
American Inventors Corporation 
82 Broad Street, Dept. PS. 

Westfield, МА 01086 | vop 

(413) 568-3753 E 

A Fee MN use, Ata Company ^ 
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INVENTIONS WANTED — 


REPRESENTATIVE, : 
worth Building, New York, NY 10007. 


FREE information on offering your in 
vention for sale. Kessler Sales Corporation, 
C-7-IW, Fremont, Ohio 43420. 


GOOD EATING 


FREE RECIPES for the man of the house 
Chef Al, PO Box 14301, Hartford, CT 06114. 


WANTED TO BUY 


GOLD bearing scrap, silver, platinum 
mercury, tantalum. Assaying service. Gol 
Refiners Int'l, 1-800-932- 
(617-326-3442 in Mass.) 


1010 10 toll free 
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Product Information 


Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 


1201 Satellite Receivers Get this two- 
packet folder containing product brochures, 
news releases, and ad reprints of Amplica 4 
GH2 TVRO systems and components. Free 


‘1202 Computer Graphics This packet 
from Apple Computers contains technical infor- 
mation on the Apple || and Apple Ile graphics. 
It also includes general product information 
on the Apple 111. Free 


1203 Hot Tubs Isn't it time you trans- 
formed your backyard, patio, or basement into 
a beautiful new environment? This 56-page 
catalog from California Cooperage features hot 
tubs, spas, saunas, and accessories. $3 


1204 Precision Optics This new catalog 
from Celestron International, the world's larg- 
est manufacturer of precision consumer optics, 
shows you how to capture the beauty of the 
universe with telescopes, binoculars, spotting 
scopes, and telephoto lenses. $3 


1205 HeatPump A full-color, six-page bro- 
chure from The Coleman Co., Inc., describes 
all the energy-saving features and benefits of 
the T.H.E. (The High Efficiency) Heat Pump- 
Air Conditioner. It also explains how it can pay 
for itself in year-round savings in just a few 
short seasons. 25€ 


1206 Rugged Pickup Trucks This full- 
color brochure from DFS features Toyota's 
tough, dependable trucks—everything from 
sporty SR5s to rugged 4X4s. Free 


1207 Communicators Titled "Hands-Free 
2-Way FM Communicator," this four-color bro- 
chure describes the new Cobra noise-free, 
short-range (!/a- to 2-те) communications 
systems. Features include adjustable head- 
phones, a voice-activated transmitter, and 
more. Free 


1208 Tractors This four-color literature 
from Engineering Products Co. illustrates and 
describes American-made Power King 1200 
series lawn and garden tractors in 12- and 
17-hp models. Matched attachments and trac- 
tor specifications are also included. Free 


1209 Project Plans This 80-page color 
catalog from The Family Workshop illustrates 
beautiful woodworking and craft projects. You 
also can receive a free wooden toy plan just 
by ordering this catalog. $2.95 


1210 Howto Refinish This concise instruc- 
tion booklet from Fletco Co., Inc., tells how 
to finish and refinish wood surfaces on cabinets, 
floors, interior-exterior furniture, decks, patio 
covers, and marine items. Free 


1211 Home Computer A 34-page catalog 
from Gladstone Electronics lists arcade, fan- 
tasy, and family games; business and educa- 
tional programs; books for beginners as well 
as experienced users; and hardware add-ons 
and other peripherals for use with your T51000/ 
TS1500/7X81 home computer. Free 


1212 Electric Power Tools This two-color 
catalog from Makita USA, Inc., provides in- 
formation on its full line of high-quality porta- 
ble electric power tools. It's complete and 
includes available accessories, practical appli- 
cations, and suggested retail prices. Free 


1213 Window Facts Тһе Marvin Idea 
Book presents basic window facts and termi- 
nology and explains the differences between 
styles of windows. The 20-page, full-color 
booklet also contains unusual and varied ap- 
plications of windows for use in homes rang- 
ing from traditional to modern. Examples of 
Marvin's 10 basic window styles serve as a 
useful guide. Free 


1214 Home-Security Test This eight-page 
folder, with questions and answers about pro- 
tecting your home from intruders, is from the 
New England Lock and Hardware Co., maker 
of Segal dead-bolt locks. Free 


1215 Grip Tools This full-color catalog 
shows all 19 Vise Grip locking pliers and 
clamps, their uses, and advantages. Vise Grip 
tools are the original locking pliers. The cata- 
log is available through Petersen Manufactur- 
ing Co. Free 


1216 Home-Security Catalog Таке the first 
step in protecting your home with this easy- 
to-understand guide to home burglar alarms 
and security equipment that includes compo- 
nents and system kits. Install it yourself and 
save. From Security Center of Indiana. $2 


1217 Recreational Vehicles This 1983 
brochure describes the full line of products, 
including travel trailers, fold-down campers, 
fifth wheels, and motor homes, from America’s 
oldest full-line manufacturer, Shasta. Free 


1218 Mowers and Tractors This color 
brochure describes the durable and versatile 
line of Snapper walking and riding mowers, 
lawn tractors, front- and rear-tine tillers, sin- 
gle- and two-stage snow throwers, and attach- 
ments. Free 


1219 Outboard Motors Tanaka's light- 
weight outboard motors with exclusive dual au- 
tomatic drive are featured in this four-page, 
full-color brochure, which includes complete 
descriptions and specifications for models with 
1.2, 1.75, and 3.0 hp. Free 


1220 The Everything Books Most of the 
software and hardware for two popular home 
computers are explained simply in this inform- 
ation pamphlet, which covers the Commodore 
64 and VIC 20 and describes over 500 pro- 
grams and hundreds of peripherals and ac- 
cessories from Tenex. Free 
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No stamps or foreign currency. Allow approximately six weeks’ delivery. 
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| | TOUGH TRUCK MOST POWERFUL V-6 | Great MPG 


sas oie mor no pon including the most A. im 2.0L engine and 4-speed 
or domestic smal. | powerful 2.8L V-6 and EE E CORPUS. "ue 
truck tops Rangers 4 S-speed shift options. | иу Ee epee, | o 
quality based on a sur- - Plus comfort for three in | Actual highway mileage less. eS 
| vey of owner reported the widest cab of any NE is 
| problems during the small truck. BEST-BUILT 
first three months of : Lights and push bar owner AMERICAN TRUCKS : 
Dc . dded. Ford as pon- ae 
|e s 1003 пысы edu ы ы ел < 
i7 d the commitment price, quality, safety or durability. | Fas 
Я continues іп 1984. Get ittogether-Buckle up! = 
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Regular and Menthol + 
Kings and 100s. ~ 


Kings: 12 mg "tar," 1.0 mg nicotine—100's: 14 mg "tar" 
1.1 mg nicotine av. per cigarette, by FTC method. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


© Philip Morris Inc. 1983 


